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Our common books of mechanics generally contain concise ac- 
counts of the doctrines of rotary motion, limited for the most part, 
however, to the consideration of central forces, the centre of percus- 
sion and of gyration, and the centre of spontaneous rotation, to which 
may be added, the laws of oscillatory motion. 

The forces tending to change the position of the axis of rotation 
are generally either mewn omitted, or if concisely stated in an ab- 
stract form, are apparently regarded as incapable of experimental 
illustrations. The whirling table of Mr. Ferguson is an ingenious 
apparatus for exhibiting the amount and direction of the several forces 
exerted by a body in its own fixed plane of revolution. But that in- 
strument makes no provision for the phenomena above referred to. 

When we consider that the extensive diffusion of a branch of know- 
ledge, often depends on the facility with which its elements can be 
made apparent to the understanding, we are at no loss in estimating 
the practical value of meee Spe = instruments, whether intended for 
demonstration or for research. Of this truth the machine of Attwood 
may be taken as an illustration. This machine gives a most elegant 
and satisfactory exhibition of the principles of uniform, accelerated, 
and retarded motions, as dependant on the force of gravity. 

All the motions in the machine may be so slow as to reduce the re- 
sistance of the air to an unimportant element, and the friction and 
inertia of the parts being separately determined and allowed for, the 
theoretical laws of motion are seen to be perfectly confirmed by the 
experiments. 
VIIIL.—No. 6.—Decremeer, 1851. 46 
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As to the manner in which the principles of rotation have gene- 
rally been explained, it may be briefly stated on the plan of what are 
called rectangular co-ordinates. As, by a the effect of any 
force applied opposite to the centre of gravity of a boily at rest, to 
three lines mutually crossing each other at right angles, the result- 
ing direction which the centre of gravity of that body will take in 
free space, is inferred; so, by a consideration of three perpendicular 
axes of revolution within the body itself, we may determine the 
effect of any number of forces tending to produce rotation. Com- 
bining these two together we have the resultant motions both of ro- 
tation and translation. One of the most important propositions per- 
taining to the physical character of the subject, is that discovered 
and demonstrated by Frisi; that ‘* when a body revolves on an axis, 
and a force is impressed, tending to make it revolve on another, it 
will revolve on neither, but on a line in the same plane with them, 
dividing the angle which they contain so that the sines of the parts 
are in the inverse ratio of the angular velocities with which the body 
would have revolved about the said axes separately.” 

The following are among the elementary experiments and obser- 
vations which led to the construction of this instrument. 

1, When we take up by its brazen meridian a common artificial 
globe, and, having given it a rapid motion about its axis, attempt to 
move the poles from their position, we shall find our efforts resisted, 
or the globe impelled in various directions, in a manner which wil! 

nerally surprise those to whom the experiment is new. If the globe 
be held by the meridian, at points over the equatorial circle of the 
sphere, and the axis placed nearly vertical, and in this state of things 
the revolving globe be carried alternately from the right to left, and 
the reverse, by the extended arms as in a small orbit, or portion of an 
orbit, the tendency of the sphere to change the position of its axis 
will be felt in one or both directions of the movement. 

2. There is in use a small apparatus for striking fire, composed of 
a semicylindrical box of tinned iron, a few inches in length, at one 
end of which is a small cavity for receiving the tinder, and above it 
is mounted, on an axis, a disk of steel to strike, when in rapid motion, 
upon a flint, held just above the tinder. The steel disk is put in mo- 
tion by the friction of a string drawn briskly over a pulley on the 
axis. If, when the wheel in this apparatus, (which is about two 
inches in diameter,) is revolving vertically, we hold the whole loosely 
in the hand extended, and carry the latter alternately right and lett 
before the body, so as to cause the wheel to describe a horizontal 
curve, to which the direction of its axis at the commencement of the 

motion is a tangent, we shall perceive a strong tendency in the whee! 
to leave the vertical and assume the horizontal position.* 

3. A small apparatus, said to have been devised bv the celebrated 
Laplace to illustrate the precession of the equinoxes, has been made 
in France, and imitated by an ingenious mechanic of Philadelphia. 


* This neat little experiment had been made and was first communicated to 
me by Mr. William Mason, who, to render it the more striking, had mounted 
the whole box on a pointed axis passing longitudinally through the centre of 


gravity. 
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It is formed of two concentric rings revolving on axes at right angles 
toeach other. Within the inner ring is a small spheroid, loaded at 
one of its poles in such a manner as to produce a rotation in the axis 
of the inner ring when the spheroid is caused to revolve with rapidi- 
ty. The chief parts of the rotascope had been devised and construct- 
ed before I had an opportunity of seeing the above described appa- 
ratus. 

4. A number of ingenious experiments were some time ago con- 
trived and executed by Mr. Rufus Tyler, a skilful mechanician of 
Philadelphia, with an apparatus resembling, in some respects, the com- 
mon fop; included in a ring, and placed on a whirling table. 

In that arrangement his experiments coincided to a certain extent 
with some of those which are presented with the rotascope on the or- 
bit-rod. 

There was wanting, however, the means of developing and exhi- 
biting the causes which produce the changes which are actually seen 
to take place. ‘This end is most important in whatever concerns the 
principles of mechanics. It is what constitutes the great beauty of 
Attwood’s experiments, that the action of gravity is made to coincide, 
in principle, with its actual operation when unrestrained; while, at 
the same time, the bodies submitted to its action, move with veloci- 
ties which can be readily followed by the eye. 

The following description refers to the accompanying plate:— 

A, is a fly wheel, about eight inches in diameter, formed in such a 
manner as to receive but slight resistance from the air. It is support- 
ed on the centre of a perfectly cylindrical axis about $ of an inch in 
diameter, terminated by cones to serve as pivot points, on which the 
wheel runs. The wheel is of brass, the axis of steel, one part, from 
the wheel towards the pivot, being polished, the other bronzed, for 
more readily distinguishing the changes of position. ‘The wheel and 
its axis weigh about 2 lbs. 11 oz. 

B, is the base or tripod of mahogany, which sustains the instru- 
ment, 


F, is a wooden frame containing the principal moving parts of the 
apparatus. 

1, 2, 3 are concentric metallic rings, each about 7 of an inch in 
breadth, and about ,°; of an inch in thickness. ‘The exterior one, (3,) 
being about fifteen inches exterior diameter, is sustained in its place 
by the screws s, s, which have their ends conically excavated to re- 
ceive the pivot. The axis of the next ring, (2,) is at right angles to 
that of 3, and again the axis of 1, is at right angles to that of 2, and 
the axis of the wheel A, to that of the ring 1. 

The centre of gravity of the wheel is likewise that of the whole 
system, and the axis of motion of each ring passes through that 
centre. 

é, is a pivot to the vertical shaft e, f, upon which the frame F is sup- 
ported, and upon which it may revolve. The axis of this shaft like- 
wise passes through the centre of the wheel A. 

J; isa socket and cone furnished with a tightening screw. 

t,is a thumb-screw to fasten and hold the axis ¢, f, whenever it be- 

comes necessary to prevent the horizontal motion of the frame F. 
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p> P, are two pulleys attached to the two upright pieces of the 
frame by metallic bands, and held fast, at any convenient height, on 
these supports by a screw on the back side; by taking out the screws 
8, 8, the pulleys may be carried below the axis of the outer ring. 

u, u, are nuts to keep in place the upper piece of the frame, and 
having a hole drilled through their heads to receive cords by which 
the whole frame may be suspended from the ceiling; and A, h, are 
two hooks for a similar purpose, and likewise for suspending other 
La ig when not in use. 

» M, are weights acting as moving forces, to set the wheel A in 
motion. For these weights, the hand of the experimenter may, in 
many cases, be conveniently substituted, ae where it is not 
important to know the precise velocity attained. The cord is attach- 
ed to the axis by means of the small projecting conical knob k, to 
which the centre of the cord is connected by doubling it, applying 
the pin to the double part, and then setting the wheel in motion to 
wind up the cord, so that one end will be drawn off from above, the 
other from below, and both tend to turn the wheel in the same direc- 
tion. 

¢, ¢, are two cords connected with the axis of the ring 2, and pass- 
the pulleys p, p. 

» W, are weights attached to these cords. 

z, indicates the dizection in which those weights tend to turn the 
ring 2 about its axis. This direction is reversed by winding up the 
cord in the opposite direction. 

w, w, are weights applied to pulleys firmly connected with the 
axis of circle 1, and tending to produce a rotation in the direction 
opposite to that indicated by v. 

m, is a weight suspended or otherwise attached to the same circle, 
and tending to produce rotation in the direction of v. 

x, denotes the direction in which the wheel will move when actu- 
ated by the forces M, M, as here represented; but by turning the 
wheel in the opposite direction, when the cord is applied over the 
knobs, it will be put in motion in the opposite direction, and the ring 
2, will also move opposite to z, by the force of m. 

O, is a bar of mahogany, called the orbit-rod, six feet in length, 
with a socket, by means of which it may, when the frame F is re- 
moved, be placed on the pivot e, and made to revolve. In this case 
the frame containing the wheel is to be set, or suspended, at one 
end, while at the other is suspended the weight C, which exactly 
counterpoises the frame and its appurtenances. This weight is placed 
below the bar in order to bring the centre of gravity as low as prac- 
ticable, and produce a more stable equilibrium. 

The following directions and cautions in using the rotascope will 
be found useful to those who may not be familiar with its action. 

In winding up the moving cord around the axis of the wheel, it is 
necessary to keep the two ends as near to each other as practicable 
without having one overlay, or actually rub against, the other, and to 
have them wound from beginning to end of the spiral, parallel to each 
other, without crossings, as the latter will materially obstruct the un- 
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coiling when the force is applied, and endanger the breaking of the 
cord. 

Care should be taken that the uncoiling be made in such a position 
of the rings that the moving cord will free itself immediately from 
all contact with the wheel, at the instant it leaves the shaft. 

The cords applied to the several pulleys on the first and second 
rings, should be kept closely wound round their respective pulleys 
when not wanted for immediate use, as they may otherwise become 
entangled in the wheel and obstruct its motion, or essentially endan- 
ger the accuracy and safety of the whole instrument. 

In using the orbit-rod, the weights should be attached first, then 
the frame, F, put in its place, and finally, set upon the pivot e, when 
the base, B, will sustain the whole. The revolution should begin 
with a slow motion, and increase in velocity—all shocks and sudden 
changes of motion should be avoided. 

When it becomes necessary to add any weights to the rings or 
other parts of the apparatus while on the orbit-rod, an equal weight 
should be added to the counterpoise to avoid lateral pressure on the 

ivot e. 

When the elementary particles are placed on the axis, the changes 
of position of the rings should be made gradually, to avoid violent 
blows of the particles upon the ring 1; otherwise, they may bruise 
its edge, and be thrown off with violence. 

When the wheel is to be stopped, it is most convenient and safe 
to do it by applying a moderate friction with the fingers to the axis. 

To set the wheel in motion, apply the cord onal the axis of the 
wheel, doubling it for that purpose, and putting the fold at the centre 
over the small pin near the end of the axis. Having wound up the 
cord, take one end in each hand, and draw the two ends apart with 
suitable force in directions at right angles to the axis, and as nearly as 
— in the plane of the first circle, as well as parallel to the wheel 
itself. 

The following are among the experiments which may be performed 
by the aid of the rotascope. 

i. Take the wheel and its supporting circle from the frame. Con- 
nect with the ring, at a point opposite to the axis of the wheel, a 
wooden rod of sufficient strength to bear the weight when held hori- 
zontally, and from nine to twelve inches in length. Attach the end 
of this rod, remote from the wheel, to a cord suspended from the 
ceiling. Set the wheel in rapid motion, and then bring it up so that 
the rod shall be horizontal. Then suddenly abandoning it with the 
hand, the cord will sustain it, but instead of hanging vertically 
down, the axis of the wheel and rod, which may be regarded as its 
prolongation, will be kept for some time horizontal; but though thus 
suspended, as if by some mysterious agency, they constantly perform 
acircuit which has an imaginary vertical drawn from the point of sus- 
pension, for its axis. If the velocity of the horizontal revolution be di- 
minished, the sustaining rod will incline downwards more rapidly than 
when left to itself, atl at length it reaches the position of rest. But 
if the velocity of revolution be augmented by any external force, the 
wheel and ring will rise in opposition to gravity until the rim of the 
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wheel strikes the suspending cord. The wooden rod will then have 
come to a position nearly vertical, sustaining the wheel and ring at its 
upper end, but still continuing the horizontal motion. ‘This paradoxi- 
cal appearance, would continue the longer by having a delicate me- 
tallic swivel link in some part of the cord, which would prevent the 
twist that otherwise soon opposes the horizontal motion to such an 
extent as to depress the rod in the course of a few minutes. It will 
be seen that the revolution in a horizontal direction, being the result- 
ant of gravity, combined with the rotary motion of the wheel, must 
become more rapid in proportion as the velocity of the latter on its 
axis is diminished: because the force of gravity is then a greater com- 
ponent in the combined forces which act upon the system. 

2. Having replaced the wheel and ring, in their connexion with 
the frame, set the latter on its pivot upon the base, B. Make the 
circle, or ring, 3, fast in a vertical position, apply cords to the pulley 
on the axis of ring 2, and bringing the pulleys p, p, to a proper eleva- 
tion; make them fast, and pass those cords over them to sustain 
weights. Having given the wheel a rapid motion, take hold of one 
of the urns uv, uw, and cause the whole frame to revolve horizontally 
on its pivot. As the persistency of the wheel in the plane of its mo- 
tion prevents the ring 2 from revolving, the motion of the frame will 
— wind up the cords about the pulley. At the same time, 

owever, the ring 1 will gradually change its plane, and bring the 
wheel to a position to obey the action of the weights. The portion 
of cord which had been previously wound about the pulley will then 
be uncoiled, and a considerable momentum communicated to the sys- 
tem composed of the rings 1 and 2, which will, if the tightening 
screw, ¢, be mace fast, again wind up the cord in the opposite direc- 
tion about the pulley. As soon as the said rings, however, are again 
deprived of their momentum by the action of the weights, the latter 
will again tend to produce a rotation in the ring 2, which will be op- 
posed by the persistency of the wheel. If, at this moment, the pivot 
be released from the screw, the whole system, composed of the two 
weights, the frame, and ring 3, will be made to revolve by the gravity 
of the weights, while the ring 2 remains pertinaciously fixed in its 
position, until the wheel has had time again to invert its axis. This 
time will be greater or less according to the greater or less velocity 
of rotation in the wheel, compared with the size of the weights hang- 
ing over the pulleys. 

3. Set, or suspend, the frame on the orbit rod. Give the wheel a 
moderate velocity of rotation, and set the whole in motion upon the 

ivot e, all the circles being free to move on their respective axes. 

n whatever direction the wheel revolves, with respect to the plane 
of the orbit, at the commencement of the orbicular revolution, it will 
soon be observed to conform in direction to the latter. If this be re- 
versed, that will soon be reversed also. 

4. Repeat the third experiment with only the addition of a weight 
of eight ounces attached to the second circle, opposite to the axis of 
the first. ‘The effort of the wheel to take and maintain in its rotation 
the direction of this orbicular motion, will be sufficient to keep the 

weight elevated nearly to a level with the centre of the wheel. 
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FRANKLIN INSTITUTE. 


Explosions of Steam Boilers. 
Continued from p. 315. 


(No. XI.) 
Letter from L. Hebert, Esq., of London, in reply to the Circular of the Com. 
mittee of the Franklin Institute. 
20 Paternoster Row, London, 12 October, 1830, 


Atruovucu I cannot have the satisfaction of furnishing you with 
any very important evidence on the subject, which the committee of 
your valuable institution have so laudably undertaken to investigate; 
yet, with the hope that the addition of my ‘* mite,” may tend in some 
degree to promote the object you have in view, I venture to give 
a brief detail of my limited experience and observation; to which 

shall take leave to add a few suggestions for improving the appa- 
ratus connected with the generation of steam, 

It has never fallen to my lot to be present during the explosion of 
an ordinarily constructed steam-engine boiler, but I have seen the 
condition of several immediately, or soon after, that occurrence, and 
have obtained information upon which I can rely, respecting man 
of the circumstances attending them. I have, however, * stood fire” 
several times in the experimental disruption of tubular boilers, from 
a conviction of their innocuous effects, which I shall more particu- 
larly notice in the course of this letter. 

With respect to the common capacious boilers, the first instance 


— 


I shall mention was that of a long cylindrical boiler, distinguished in 
England by the name of Trevithick, as the presumed inventor,* in 


a a which three separate burstings took place in precisely the same part 
\ ee of the boiler;—in that part immediately above the strongly ignited 
oP fuel of the furnace, and extinguishing the fire each time, but without 


causing any further material damage: the separ in each case being 
upwards of fifty pounds upon the inch. ‘The boiler was made of the 
best malleable iron. Previous to the disruption there was observed a 
bulging, or swelling out, of the metal, which gradually increased till it 
became nearly of a hemispherical figure, oan it burst open and let 
the water out of the boiler into the fire. The boiler was repaired by 
putting a thick patch of malleable plate iron over the hole, when, after 
about six weeks wear and exposure to the fire, this metal bulged out 
again, and burst asunder; a third patch was substituted, and in about 
a similar period of time, was destroyed in the like manner. As the 
third disaster might naturally be expected from the results experi- 
enced in the first and pone it is proper to notice that the urgent 
wants of the manufactory were such as to render it expedient to get 
the engine into working order, notwithstanding that circumstance. 
The cause of these ruptures appeared upon investigation to be owing 


* 1am inclined to think that your countryman, Oliver Evans, was the earliest 
inventor of this long boiler; if so, the merit of our justly celebrated Trevithick, 
will, in ¢hés instance, be merely that of having spoiled “a good original,” by 
his having increased the diametrical proportions of the cylinder. , 
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to a partial and very intense heat impinging against that particular 
spot where they took place. A positive proof of this might very 
likely have been afforded by an alteration in the flue, but the work- 
ing of the engine was, after the last accident, discontinued, This 
boiler was not set with the furnace in its usual situation, but under- 
neath it, at one end; the heated air and flame, consequently, after im- 
pinging against the bottom, suddenly turned off at right angles to the 
remotest end of the boiler where it first entered the internal flue, and 
the air for combustion was supplied by means of what the masons 
here call an air-drain; consisting of a narrow subterraneous channel 
leading from the external atmosphere, (that is, outside of the build- 
ing,) into the ash pit, where it terminated in a small opening near to, 
and directly under, the furnace bars; consequently, producing the 
effect of a continuous blast upon that part of the boiler where the 
current of air first impinged. ° 

1 am strengthened in this opinion by the information derived from 
a friend, that Mr. John Martineau, (a respectable engineer of Lon- 
don,) had a boiler which was twice destroyed in the same spot; upon 
endeavouring to ascertain the cause, Mr. Martineau discovered a 
fissure in the brick-work exactly opposite that part of the boiler where 
the ruptures took place; through Ate fissure the air rushed with great 
impetuosity, producing the effect of a blow-pipe upon the metal. 

y a reference to the description of the boiler adopted by Messrs. 
Braithwaite and Ericsson, (inserted in the ** Journal of the Franklin 
Institute,”) in the ** Novelty” steam carriage, it will be perceived 
that that part of their boiler where the flue first takes a horizontal 
course is exceedingly exposed to the destructive influence of the fire, 
especially when the strong blast they pe is superadded. For 
having pointed out the imminent risks of explosions incurred by this 
arrangement of the flue, my motives were impugned and misrepre- 
sented; although my intention was chiefly to show the cause of an 
acknowledged effect, that might have been attended with very seri- 
ous disaster. My reason for mentioning this circumstance here, is, 
that as Messrs. Braithwaite and Ericsson’s boiler has been trumpeted 
forth by the British press, generally, asa perfect model for imitation, 
it may come under the notice of your committee, who will probably 
decide, whether the arrangement of the parts, (however excellent in 
some respects, ) is not calculated to cause an early disruption of that 

rt of the boiler, where the flue first takes a horizontal course? 

beg leave also to submit an opinion to your committee, that in form- 
ing the flues of steam boilers generally, all sudden bends should be 
avoided as dangerous, especially such as cause the current of flame 
and heated gases to strike partially against the boiler; and if a blow- 
ing apparatus be used, that the air should be uniformly distributed 
over the ash-pit, before it reaches the furnace bars;—and in the case 
of using an exhausting apparatus in the chimney, the same attention 
should be paid to a uniform distribution of the air, so as to avoid all 
partial currents. 

Although boilers that are constructed with flues running through 
them, seem to be well contrived for economising heat, eal it is on 
this account, I conjecture, that they have received so general a pre- 
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ference,) there results from this arrangement a source of danger, 
from the deposit of soot becoming ignited. I make no doubt that 
many boilers have been destroyed owing to this circumstance, and [ 
can instance one case in which this was ascertained to have been the 
cause: it was that of a high — boiler at Adams’ Forge, Wed- 
nesbury, in Staffordshire, which exploded a few years ago, killin 
the proprietor, Mr. Adams, and five of his men, besides dreadfully in- 
juring six other persons. ‘The steam in the boiler was at the usual 
working pressure of sixty pounds, the safety valve was in good order, 
and there was plenty of water in the boiler. The flue from the fur- 
nace, before entering the chimney, passed through the steam cham- 
ber in the upper part of the boiler, where a quantity of soot was 
collected, which having been ignited, caused the surrounding metal 
to become red hot. In consequence, so sudden and powerful an ex- 
pansien of the high pressure steam took place, as to render the aper- 
ture of the safety valve inadequate to carry off the steam as fast as 
it was generated, and the catastrophe ensued. The boiler, although 
formed of the best malleable iron plates, was separated into about 
fifty parts, which were scattered in all directions and to great dis- 
tances. ‘This single fact seems to me to place the danger of such an 
arrangement of parts ina pretty clear point of view, and I think we 
may therefore safely conclude that the plan is at least ineligible. 

shall now, sir, mention a fact that came under my observation, 
which shows the unfitness of boilers of large capacity or surface be- 
ing employed for locomotive purposes, (wherein the steam is of no 
practical use, unless of very great elastic force,) and likewise the 
positive necessity of having a principal safety valve placed out of the 
control of the attending engineer, who is, naturally, very apt, (as! 
have had occasion frequently to notice,) to become excited at a mo- 
ment of difficulty to do very imprudent things. 

About three years ago, I was invited to attend an excursion of 
Messrs. Burstall and Hill’s locomotive steam coach, from Lambeth, 
near London, but I declined being ain expressing my fears of 
the safety of the boiler, Several of my acquaintances, who did at- 
tend, were brought home wounded from the explosion of the boiler, 
and one of them nearly fatally by a large piece of the boiler striking 
him, and he was necessarily deposited in the nearest hospital. The 
wheels of the carriage had got into some loose ground, and the power 
of the engines appearing inadequate to extricate them, the engineer 
leaned with his weight upon the safety valve to get an accumulation 
of power for the purpose. At this time the boiler gave, to the persons 
surrounding the machine, alarming indications of its weakness, which 
induced many of them to retire from it; but a friend of mine who was 
behind it, had the boldness to advance and throw wide open the fur- 
nace door; the act was barely completed when the explosion took 
place, and he was both lacerated and scalded; none were ¢killed- 
off,” (to use the Aumane expression of one of our now killed-off Min- 
isters of War.) ‘This boiler, like the last mentioned, was made of 
the best wrought or malleable iron, yet it flew into pieces, in spite of 
those wiseacres who assert that boilers of such iron ‘* only ¢ear open.” 
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It was of a circular figure, very shallow, with a dome top, the inte- 
rior being braced together by iron bars, upon the principle of truss- 
ing roofs in architecture. 

The most frequent cause of disaster, has been, I believe, a defi- 
ciency of water in the boiler, owing to the failure, or imperfect action 
of the pumps. Several instances of this have come to my knowledge, 
but I am not in possession, at present, of the particular circum- 
stances attending them, and shall therefore only mention one; which 
was that of a wrought iron boiler, with a spherical top, of Boulton & 
Watt’s construction, employed at Aston Forge, near Birmingham. 
In this case it was ascertained that the explosion was caused by 
the boiler becoming red hot, into which the water was subsequently 
injected by the force pump, producing so instantaneous and power- 
ful a volume of steam, as to overcome the resistance of the vessel. 

Your committee is doubtless fully acquainted with all the facts that 
have appeared in print, respecting the explosion of steam boilers in 
this country. I allude, in particular, to the evidence given before 
committees of the British House of Commons appointed for that pur- 


se. 

Although the fates have never permitted me to be present during 
the explosion of a common boiler, (by which I mean all those having 
vessels of large capacity,) they have allowed me repeatedly to gra- 
tify my curiosity by observing the innocuous effects of the bursting 
of the small distinct chambers of tubular boilers, produced by the 
forcing of water into them, when the metal was at a bright red, or ap- 
proaching to a white, heat. ‘The explosion, though alarming to a 
stranger at first, from the noise and violent ejection of the vapour, 
is such as to give him confidence to “stand fire” in subsequent ex- 
periments. In all those that 1 witnessed, a rending of the metal 
was uniformly produced, of from one to three or four inches in length, 
and it usually occurred in that part of a tube where the welding had 
been more or less imperfectly performed, or where, from other causes, 
the metal was reduced in thickness. The internal diameter of the 
tubes in question was barely one inch, the thickness three-sixteenths, 
generally, but in the weakest places about an eighth of an inch. Al- 
though the force of steam to produce such effects might safely be es- 
timated at several hundred pounds upon the inch, as a minimum, 
the maximum cannot be ascertained without knowing how far the 
tenacity of the metal was impaired by the great heat to which it was 
subjected. But such results as attended the bursting of those tubes 
demonstrated, that under no circumstances of néglect on the part of 
the engineer, (or even of malicious intent, supposing that to be pos- 
sible,) or of accidental derangement in the supply pump, or of the 
safety valve, &c., is any personal danger, whatever, incurred by the 
use of boilers made with them. 

In the case of a boiler of the ordinary proportions and capacity be- 
coming red hot by the temporary suspension of the supply of water, 
which is afterwards renewed, the destructive effect of an explosion, 
as compared with that of the tubular boiler before mentioned, would 
be in the exact proportion of its increased diameter; hence, the conse- 

Vor. VIIL.—No. 6.—Decemper, 1831. 48 
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quences, as respects the scalding water, would be as the area of their 
respective sections, the length being presumed to be the same in both 
cases. If, therefore, we consider the area of the inch tubes as .785, 
and estimate the diameter of a common boiler to be 24 inches only, 
this gives an area of 452.39 inches; consequently, (as will be foand 
upon calculation,) there would be ejected, by an explosion of the lat- 
ter, 576 times the quantity of water of the tubular boiler, and with a 
greatly increased momentum. In reply to this, it might be stated 
that the whole contents of the tubular boiler would be discharged 
through the fissure opened; but supposing that no provision were 
made to prevent such a consequence, the jet of water would be nearly 
like that of a small fountain; whereas, in the large vessel of the 
common boiler, the accumulated force would produce a sudden and 
instantaneous irruption of the whole contents, almost in a body, be- 
sides projecting great pieces of metal about. It is worthy also of 

rticular notice, that as the comparative safety of boilers is in the 
inverse ratio of their diameter, the 24 inch boiler must be 24 times as 
thick as the inch tubular boiler, to sustain the same pressure; that 
is 43 inches thick! It is needless to remark, that a boiler of such 
a ee would be worse than_useless, supposing it practicable to 
make it. 

As the heating of boilers uniformly over their surfaces is an object 
of the utmost importance, your committee will ar think that 
the plan of heating, patented and adopted by Messrs. Beale and 
Porter, of London, is worthy of their attentive consideration. It con- 
sists in communicating the heat from the furnace through the me- 
dium of a setesunding Sah; containing a fluid that requires a higher 
temperature to vapourize it than water; and by varying the composi- 
tion of the fluid medium, according to the temperature required in 
the steam, no excess of heat in the engine boiler can take place; nor 
can any surplus caloric be retained in the bath, as an open pipe pro- 
ceeds from it to the atmosphere, to carry off whatever vapour may 
be there produced. ‘The engine boiler is thus protected from any 
heat that can injure the tenacity of the metal, which need not be oi 
much more substance than is necessary to sustain the working pres- 
sure in the boiler. These are the leading advantages set forth by 
the patentees; but the real merits of the plan, whatever they may 
be, will, I make no doubt, be duly examined and estimated by your 
intelligent committee. (An account of Messrs. Beale and Porter’s 
ag for heating high pressure boilers will be found at page 39, vol. 

"9 N. S. of the ** Register of Arts and Journal of Patent Inven- 
tions.”?) 

One of the fruitful causes of explosions in high pressure steam 
boilers has been the imperfect action of the force pumps, owing ¢o 
some derangement of the valves, which they are extremely liable 
to, on account of the strains to which they are subjected. For this 
reason the utmost possible simplicity of parts, and the most solid and 
accurate workmanship, are indispensable. Fine particles of sand in- 
sinuating themselves between the surfaces that move in contact very 
soon render the pumps unserviceable; to prevent which it is highly 
desirable to use filtered water; and the cistern into which the filtered 
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water is delivered, should, I think, have at least two pipes of com- 
munication with the *¢ service pipe,” and each of the two pipes should 
contain a moveable box, in which are properly packed the filtering. 
substances, so that ¢ither of them may be renewed at pleasure, with- 
out impeding the operation of the other. The cocks and union joints 
required to render this process convenient, are too obvious to need 
mentioning. Whilst I am writing, a thought occurs to me, of which 
possibly something may be made by the ingenious members of your 
committee; but as I am somewhat dubious of its practicability myself, 
I put the idea down in the form of a question.—Could not the filter- 
ing boxes just mentioned be so arranged as to be rendered chemical- 
ly, as well as mechanically, subservient to the purification of the wa- 
ter,—supposing the filtration to be performed by ascension, and the 
first, or lowest, stratum of matter, whether solid or fluid, passed 
through, to be composed of one or more chemical agents, adapted to 
aaa ae the principal matters held in solution by the water? 
Would not the water thus purified, prevent deposits in the boiler, 
from whence it is so difficult and troublesome to dislodge it by the 
ordinary practice? It would surely be much easier to abstract the 
foreign matter obtained by the first process, in the boxes, than by the 
last, of evaporation, in the boiler; and I submit that it had better be 
only partially done, than not at all. ‘The stratum of earthy matter that 
usually forms and adheres to the bottoms and sides of boilers, not 
only causes a great loss of heat, or waste of fuel, but by interposing a 
non-conducting substance between the metal and the water, the fire 
acts very destructively upon the metal. Every member of your com- 
mittee is, I am persuaded, fully aware of these circumstances, and 
I only introduce a notice of them here, that they may not escape 
their attention during their important investigation. 

With respect to force pumps, so sensible am I of the advantages 
of simplicity and strength, that I have been led to give a preference 
to a force pump suggested by Sir James C. Anderson, (in a conver- 
sation I had with him on their common defects,) although it works 
against the pressure of the atmosphere in its pe sc of this pump 
I annex a sketch that I trust will be sufficiently explanatory. 

The water enters oh 
the perforations in the tu 
a, when the plunger, 0, is 
lifted into the position re- 
presented; and when the 
plunger makes the return 
stroke, a metallic ball, c, 
is raised, and a quantity of 
water, equal to that con- 
tained in the tube between 
the perforations and the 
lowest point of the stroke, 
is discharged into the boil- 
er. The ball being forced 
against its seat by the pres- 
sure of the steam, prevents 
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the return of the fluid, and as there is no induction valve, (in the 
common meaning of the term,) the water cannot be driven back 
through it, (when out of order,) into the supply cistern, which I have 
often observed to be the case in common pumps. The power lost by 
the up-stroke of the pump is not more than a 200th part of that of 
the engine, which was considered as of less importance than the in- 
poser. of a regular supply of water to the boiler. I do not, however, 
consider it as a perfect machine, and I notice it merely that your 
committee may give the intention, rather than the plan, their atten- 
tion. 

In the application of revolving cocks for feeding high pressure 
boilers, I consider it as absolutely necessary that the water should 
be filtered, provided it contains siliceous, or other hard, sandy par- 
ticles, which are particularly destructive to apparatus of this kind, 
Revolving cocks were applied by your ingenious countrymen, Mr. 
Jacob Perkins, and Mr. Joseph Eve; but how far they have succeed- 
ed in rendering their action preferable to force pumps, I have not 
had the opportunity of learning. 

With respect to obtaining increased security from safety valves, 
I have two or three plans to submit to the consideration of your com- 
mittee; annexed is a sketch of one of them. 


At a is intended to be represented a metallic cap, inverted, whose 
edge is to be nicely turned, so that its periphery may lie in a true 
horizontal plane, upon a flat hard steel plate, 5, fixed to the we of 
the boiler, c; the hole at d, is made much larger than usual, (to allow 
the steam to escape quicker,) requiring, in consequence, a heavier 
weight, e, or a lever, /, of greater effect to keep the cup to its seat; 
g is a box to receive, and / a pipe connected thereto, to carry off 
the steam that escapes from the boiler. At i is a sliding loop or stop, 
which is fixible at pleasure on any part of the lever by means of a 
finger-and-thumb screw; the intention of this is to limit the range of 
the weight e, which is suspended to the axle of a little wheel, &, that 
runs upon the upper edge of the lever. This part of the apparatus 
was devised from noticing a recommendation of Mr. Tredgok » in his 
excellent treatise on the steam engine; that safety valves should be 
so constructed as to be relieved of a part of their load, when they are 
raised by the steam. That intelligent writer having, however, omit- 
ted to give any plan, I submit the foregoing to the consideration of 
your committee, as being calculated to attain that object by simple 
and efficient means. 
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Although this valve may be found advantageous as applied to land, 
or fixed, engines, your committee will immediately perceive its in- 
eligibility for steam-boats, the lurching of which would prevent the 
weight from acting always in the manner desired. To obviate this 
objection, as applied to steam vessels, I propose to relieve the valve 
of a portion of its load by another arrangement, which I suggested 
two or three years ago, in the Register of Arts. This mode is re- 
presented in the annexed diagram, in which, in lieu of a horizontal 

lever, I have an inclined one, 

1, fixing the weight, m, on 

the upright portion of it; so 

that when the valve is lifted 
any given height, by the 
pressure of the steam, the 
weight is in effect brought 
nearer to the fulcrum of the 
lever; as the forces act per- 
pendicularly, in the manner 
represented by the dotted 
lines in the figure, and a le- 

ver having the power of 4, 

is reduced to a power of 3 

by a very slight motion of 

the cover of the valve; the 
several parts of which differ 
only from the first, in being 
an inversion of their order; n, in this case, being the steel plate, and o 


a piece of tube, whose edge is accurately turned, so as to touch the 
plate throughout the line of its periphery. Practical men will decide 
which plan merits the preference, either as respects the utility, or 
the facility of construction. ‘There should, of course, be a stop, to 
limit the range of the lever. 

On the same pree of the Register wherein I suggested the last 


mentioned plan, [ proposed, as an additional security to boilers, that 
when the mercury should be forced out of the gauge by the undue 
pressure of the steam, it should be received into a vessel suspended 
to the power end of a long lever of the first class, whose other end, 
(near to the fulcrum,) should be made to lift a safety valve from its 
seat, loaded with a weight greater than that which ejected the mer- 
cury from the tube. By this arrangement the valve would be kept 
open until matters were arranged, and security to persons and ma- 
chinery be instantly afforded. If the principle of this proposition be 
approved of by your committee, I need not point out to them the 
means of carrying it into execution. ‘ 

As the various suggestions published in the scientific journals of 
Europe and America, will, of course, undergo the investigation of 
your committee, it would be supererogatory in me to notice them 
particularly; but I will just mention that the fusible plug, and Sockl’s 
valve, seem to me to deserve their consideration; and were I not 
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fearful of rendering my,letter too tedious to be read, I could mention 
various other plans to effect the same object that have occurred to 
my mind; I will, therefore, here conclude my already too long let- 
ter, with expressing the hope that something, however little, may be 
= from it, and my anxious desire that the committee may ra- 
ther be induced to inquire whether effective boilers cannot be made, 
which would injure no — or thing, if an explosion should take 
place, than into modes of preventing the bursting of boilers that scat- 
ter death and destruction around them when an explosion occurs. | 
1 am, with great respect, 
Your obedient servant, 
L. Heserr, 


(No. XII.) 
Letter from Thos. W. Bakewell, Esq., of Cincinnati, Ohio, in reply to the Cir. 
cular of the Committee of the Franklin Institute. 

Cincinnati, November 1, 1850. 

I now enclose a copy of my report to the Secretary of the Trea. 
sury, on explosions of steam boilers, which I think contains all the 
essential information of which I am possessed. 

Please receive this as my answer to your communication on that 
subject, which would have been attended to sooner, but for private 
engagements, and a latent conviction that the Franklin Institute did 
not stand in need of my services. 

I am, 
Very respectfully, yours, 
Tuos. W. AKEWELL, 


FOR TIE FRANKLIN INSTITUTE. 


Copy of a Report to the Secretary of the Treasury. 


Sir,—A copy of your letter to Morgan Neville, Esq., of this place, 
together with a list of interrogatories, relating to the explosions of 
steam boilers, have been placed in my hands by that gentleman, with 
a request that I should give such information in reply to them as I 
may possess. 

e interrogatories appear to be addressed more particularly to 
those who may have been present at an explosion of a steam boiler, 
and to relate to the circumstances growing out of a disaster of that 
kind. As I have never been present at an explosion, I shall proceed 
to the subject apart from the order in which the interrogatories are 
made. It is desirable that a statement of this nature should be com- 
posed of as much of fact, and as little of theory, as possible; and the 
subject has consequently engrossed my attention for several months, 
in obtaining such information as might enable me to present a full 
narration of facts attending many of the explosions on the western 
waters; but in this I have been disappointed, owing to the confused 
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and contradictory statements of the parties present. I am, there- 
fore, compelled to rely, in a great measure, on the impression made 
on my mind, by the several accidents, at the times, respectively, 
when they occurred, with the consequent risk of my report being 
biassed by my own peculiar views. 

I have been, theoretically and practically, acquainted with the 
steam engine, both in the making and using of that agent, for nearly 
twenty years. My experience in its use has consisted chiefly in its 
ap lication to boats, and I believe no alteration or improvement, 
clther real or pretended, during that period, has escaped my notice. 

I have every reason to believe, that most of the explosions of boil- 
ers arise from.the simple fact of the steam being urged to a density 
beyond the strength of the boiler, unconnected with the production 
of hydrogen gas, or any sudden chemical change in the constituent 

arts of water. But that explosions have occurred, when the steam 
os not been above the usual working pressure, and under circum- 
stances which cannot be explained, but by admitting the rapid pro- 
duction of some kind of gas, or steam, in quantities too great to be 
carried off by the safety valve. The immediate cause of this last 
species of explosions, cannot, with certainty, be known. It is, how- 
ever, generally agreed, that it never takes place unless from a want 
of a sufficient supply of water, certain parts of the boiler or flues be- 
come red hot. hi he steam, also, in this case, will sometimes be so 
much heated as to set fire to the deck, or any combustible substance 
in contact with the boilers; and the steam admitted to the engine in 
this state, will burn the hempen packing and wood contiguous to the 
engine. ‘To the above effects I have been an eye witness, but no ex- 
plosion ensued. And here I would observe, that although there ex- 
ists a difference of opinion, as to the proximate cause of explosion in 
a boiler thus circumstanced, it is generally agreed, that to inject wa- 
ter, before the fire shall have been extinguished a sufficient length 
of time for the boiler to cool, is the most dangerous step that can be 
taken. 

The two opinions as to the cause of explosions, by injecting addi- 
tional water, or by agitating that already in the boiler, in this heated: 
state, are first, the oxidation of the hot iron, and the consequent dis- 
engagement of hydrogen gas, which, | its subsequent combustion, 
creates the explosion of the boiler. The other opinion is, that the 
— production of steam, is of itself sufficient to account for the 
effect, and that if hydrogen gas be generated, it acts, by its expan- 
sive force, as a gas, in addition to the steam; ald in corroboration of 
this view of the case, it is alleged, that copper boilers have exploded 
under circumstances which might well have been attributed to the 
combustion of hydrogen gas, had not the material of which they were 
made precluded the idea. 

The only case on the western waters which we are compelled to 
refer to one, or other, of the last two mentioned causes, is that of 
the steam-boat Grampus, whose boilers, six in number, cylindrical, 
38 inches diameter, with two 14 inch flues in each, exploded simul- 
taneously, about daylight in the morning; and after it had been dis- 
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covered that they contained very little water, and a plentiful supply 
was suddenly thrown in. It is said, but not well established, that a 
smoke, and smell of burning, was perceived before the explosion. 

Several explosions have taken place by suffering earthy sediment 
to accumulate on the bottom of the boiler. This sediment will, in 
time, become heated, or baked, to dryness, and the contiguous meta! 
attain a red heat; when thus weakened the metal is incapable of sus- 
taining the ordinary pressure of steam. The late accident on board 
the steam-boat Caledonia, was from this cause. But the most fre. 
quent cause of explosion has been from the direct pressure of the 
steam, without recurring to others, more remote or occult. 

Owing to explosions having taken place after the engine has made 
a few strokes, the idea has obtained, that the steam was not at the 
highest point at the instant of explosion. Moreover, it is contended 
that explosions have taken place at starting, when the steam was cer- 
tainly not higher than it had frequently been. 

It will be observed, however, that when a boat is about fo start, it is 
usual to prevent the further escape of steam through the safety valve, 
and to urge the fires; and that owing to the gradual and slow motion 
of the engine for some time, (say half a minute,) after starting, the 
steam is generating faster in the boiler than is demanded by the en- 
gine, and that the point of time, when the steam is at the highest 
piteh, is more frequently over half a minute, than under that period 
of time. 

It is known, also, thata boiler, or iron shaft, or other piece of ma- 
chinery, will give way by a continued strain, which strain shall be 
less in degree than would be sustained for a short time without in- 
jury; and that it by no means follows, when a boiler explodes dy 
excess of steam, that it never had previously been subjected to an 
equal pressure. 

{ am not aware of any instance where two successive and distinct 
explosive efforts have been detected, as alluded to in your last query. 
This, however, was stated to have been the fact in the explosion at 
Bowen’s mill, at Pittsburg, in 1821. I had satisfied iagealt by per- 
sonal investigation at Pittsburg, that this report was erroneous, and 
in a description of that disaster, lately received from Mr. Bowen, the 
idea is again refated. The boiler gave way at the bottom, over the 
fire, and was known to contain sufficient earthy matter, to warrant 
the conclusion that the baked sediment was the immediate cause of 
the explosion. The usual source for the supply of water, had been 
interrupted, and the boiler supplied, for three days previous, with 
water from a muddy well. ‘ 

An explosion took place, about eighteen months ago, in M‘Mickle’s 
mill at Pittsburg, under circumstances so similar to that at Bow- 
en’s, that it is fair to attribute them both to similar causes. It was 
known in both the above cases that there was no deficiency of water. 
By the aid of a few figures, (not necessary to introduce here,) it 
would be easy to show that the steam alone was much more that 
adequate to the effect, or the projecting of the boilers from the mills. 
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Explosions of Steam Boilers. 


As an instance of the difficulty of arriving at the truth, in occur- 
rences of this kind, allow me to state, that in the year 1827, the 
steam-boat Union, Capt. Clark, when a few miles below this place, 
burst off one of the cast iron ends of her cylindrical boilers, 36 inches 
diameter. The after end, which flew off, passed, together with wa- 
ter and steam, through the cabin, tearing down all the fight parti- 
tions which intervened, and laying open the cabin by parting its sides 
from the deck above. ‘The boiler, by the unbalanced pressure, or 
reaction, after the end flew off, was projected over the bows of the 
boat into the river. 

The boat was shoving off from the shore at the time, and about to 
start, but as far as I can learn, the wheels had not made a revolu- 
tion. 

I saw the captain and some of the crew soon after the accident, 
who assured me there was plenty of water, for he, (the captain, ) 
saw the gauge cocks tried two minutes before the explosion. But 
at a subsequent period, and after the captain had conversed with 
some of those who contend that a boiler cannot burst with * fair 
play,” as it is termed, he became of the opinion, that the cause was 
a deficiency of water, and the flue being red hot; and did not doubt 
of its being collapsed, and that the formation and combustion of in- 
flammable gas, or some other hidden and uncontrollable circumstance, 
produced the explosion. 

The history of the case rested on these grounds until the boiler 
was recovered from the river, when it was seen that the flue and in- 
terior of the boiler were perfect, and exhibited no signs of having 
been heated red hot. A thin whitish coating of earthy (probably 
calcareous, ) matter was on the upper part of the flue, which some, 
at first sight, supposed to indicate its having been heated; but this ap- 
pearance is observable on all flues after the water is drawn off from 
the boilers, at the same low stage of the river. ‘The flue in this 
boiler did not pass through the end which was forced off, but turned 
down by an elbow, short of the end, to receive the heated air and 
smoke from the furnace below. 

The steam was usually worked at about 80 Ibs. to the inch, and 
—_ time of the accident the Union was in contest with another 

at. 

The principal reason of explosions having been more frequent of 
late, on the western waters, than formerly, is simply because the en- 
gineers work the steam higher; and this they are enabled to do with 
the same boilers by cutting off the steam shorter, not only with cams 
— to that end, but by ** pinching” the steam at the throtthe 
valve. 

This mode of proceeding, together with the prevailing netion, as 
before stated, that boilers io not, or will not, burst by ‘* fair play,” 
that is, by the pressure of the steam alone, with plenty of water, has 
been the main source of the recent disasters. 

The success which has attended the British act of parliament, 
predicated on the most direct and obvious view of the case, to wit: 
that boilers burst because the steam is too strong, or the boiler too 

Vou. 6.—Decemper, 1851. 49 
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weak, is deserving of our serious consideration. That act provides 
that every boiler shall be tried by hydrostatic pressure to bear three 
— the strain, which shall be indicated by an extra certified safety 
valve. 

The details of the examination inducing this act may be found in 
Partingfon, on the Steam Engine,” London Ed. of 1822. [ con. 
ceive that this very severe test secures the boilers from explosion, 
not only from the pressure of the steam with a sufficient supply of 
water, but in all ordinary cases without a proper supply; for with 
this required extra strength, the flues of most boilers would sustain 
the working pressure at a red heat, and the boilers of the English 
boats are exempt from one of the sources of accidents with us, viz. 
the gradual wasting and weakening of that part of the bottom of the 
boiler, which in many of our boats is exposed to the action of the 
fire, and kept in a red hot state by baked and dry earthy sediment 
over it. 

The bottoms of their boilers, where the sediment settles in injuri. 
ous quantities, are not exposed to the action of the fire any more 
than those of most of our eastern boats; and a vy 3 slight test of 
strength, beyond that allowed by the safety valve of the **Chief Jus. 
tice Marshal,” would have shown that the lower part of her boilers, 
or large flues, was insufficient to stand the fair pressure of the steam, 
though not exposed to the fire. 

If a test, equally severé with that of the British act, were required 
in this country, nearly all our boats, both eastern and western, would 
be rendered useless; and it therefore remains to be considered, to 
what degree it may be imposed, without being oppressive, in the pre- 
sent condition of our steam navigation. 

Permit me to suggest, that all boilers of boats, used for the con- 
veyance of passengers, be proven at least once in twelve months by 
hydrostatic pressure, to be capable of sustaining double the pressure 
that should be indicated by an extra safety valve; which said extra 
safety valve should be under the sole control of the master of the 
vessel, and he be under bond and oath that no greater pressure of 
steam should ever be carried than shown by the lifting of said extra 
safety valve. ‘That surveyors be appointed at convenient ports to 
see to the proper and faithful carrying into effect of this measure, 
who should grant their certificates accordingly. 

Every boat has, or may have, at a sinall expense, the means with- 
in herself of applying this required test, by attaching a temporary 
lever to her forcing pump, to be worked by hand, or a small one pro- 
vided for the purpose. 

This test might be relied on for preventing explosions from the 
usual cause, (excess of steam,) and also, in most cases, where the 
accident takes place from the metal being weakened by heating. 

I know of no legislative enactment that can provide against a de- 
ficiency of water, or an accumulation of mud, or saline deposit, in 
the boiler. 

The contrivance called.a * tell-tale,” designed to give notice when 
the water gets too low, and sometimes made self-acting, so as to sup- 
ply the boiler, is with reason objected to by practical men as uncer- 
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tain in its own operation, and tending to lull the engineer into care- 
lessness and false security, and whenever the boat should have mo- 
tion from a sea, would be utterly useless. It is true that the con- 
stant turning of the gauge cocks ts an irksome office, and it is apt, 
on this account, to be neglected. If some more easy and agreeable 
mode could be adopted, of making the engine tender an eye witness 
to the height of the water in the boiler, it would go far towards re- 
moving danger from this source. ‘Tubes of glass have been tried in 
Pittsburg and in this place, the lower ends of which communicated 
with the water, and the upper ends with the steam, which answered 
the purpose completely so long as the tubes remained entire; but the 
manufacturers have not been able to anneal any tubes sufficiently to 
stand long in that situation. 

I am informed that glass in the form of tubes when of the required 
thickness to sustain the mechanical pressure to which they are ex- 
posed, will not stand the inequalities of temperature at the inner 
and outer surfaces, but that there is no difficulty in making a plate of 
glass stand; and I have, in consequence, ordered some plates for 
this purpose, which I intend to insert in the sides of a square cast 
iron pipe, attached to the end or side of the boiler. 


Of High and Low Pressure Engines. 


The comparative merits of these two kinds of engines, both as re- 
gards safety and efficiency, have become somewhat of a party ques- 
tion, and great caution is required in receiving the opinions of any 
on this point. It may, therefore, be expected that I should be preju- 
diced in favour of the one or the other, and there is no reason to a 

e 


for impartiality in the present notice of them, except so far as t 
opinions of others, (with respect to myself,) and the using of both 
kinds of engines, may give grounds for supposed impartiality. Both 
pom circumstances exist in favour of an unprejudiced report of 
them. 

‘The proportional extra strength of al/ boilers, over that of the steam 
intended to be carried, may generally be assumed as equal, and the 
liability to explode as equal, but the disastrous consequences in the 
event of an explosion may be estimated to be in proportion to the 
height or strength of the steam at the time of explosion. Hence it 
must be inferred that the balance of safety is on the side of the low 
pressure engine, and I believe the experience of the last ten years will 
bear out this conclusion; not so much by the greater number of acci- 
dents with high pressure engines, as by the greater destruction when 

To engineers ‘*high and low pressure” are indefinite terms. En- 
gines which condense the steam, (as distinguished from those which 
suffer it to escape in the air,) work steam at all the various pressures 
from 5 Ibs. to 100 Ibs., on the square inch, and as good a vacuum 
may be obtained in the one case as in the other, contrary to popular 
opinion, and that expressed in several works on the subject. The 
same quantity of caloric, (and of steam by weight, ) will pass to, and 
be overcome by, the condensing apparatus, with the same furnace 
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and boilers, whether the steam operate through a large cylinder at five 
pounds, or through a small one at 100 Ibs. to the inch; but the neg; 

in by the vacuum, on every square inch of the piston, (say 10 Ibs. ) 
is the same in both, so that the smaller the cylinder, and the higher 
the steam worked, the less does the vacuum become an object, and 
is consequently, in most cases, relinquished altogether, and then the 
engine is called **high pressure.” 

Very respectfully, &c. 
(Signed, ) Tuos. W. Baxewe 

Cincinnati, 1st November, 850. 


(No. XIII.*) 
Cincinnati, January 19, 1831. 

Dear Str,—Your favour of Sd inst. is to hand. The only addi- 
tional experiment to those enumerated, which I think desirable, is in 
connexion with No. 7. ‘This experiment, (No. 7,) is to * ascertain 
whether any other gases than steam are produced in the boiler;” 
but it is of the greatest importance to know whether any other gases 
thus supposed to be produced will explode, or ignite, in the boiler 
producing them. 

If a boiler be filled with water, (or nearly so,) and the steam suf- 
fered to escape at the top, as is the case with an engine boiler, it may 
be presumed that all the atmospheric air is expelled from the boiler, 
and the water, before it should become so low as to expose the hot 
metallic surface to the steam. If the water, (or steam, ) be decom- 
posed by the heated metal, and the combustion of the hydrogen 
can, at any subsequent period, take place, while in the boiler, what 
prevents the combustion in small portions as soon as it is formed, 
and while in contact with the heated metal, (thus preventing an ac- 
cumulation of it:) or wnat degree of accumulation should determine 
an explosion? ‘The opinion I hazard on this point is, that if hydro- 
gen gas be produced in a boiler, circumstanced as above, it would only 
be similar to a gas generator, and that the gas would not ignite until 
it had access to the atmosphere, and that the gas issuing from an 
orifice might ignite, but would not produce the combustion of that 
within. i know it has been stated, (hypothetically,) that a part only 
of the oxygen is taken by the metal, and a part left in a state of 
mixture with the hydrogen, which, in due lime, causes the explosion. 

. I am, very respectfully, 
Yours, 
Tuos. W. 
[To BE CONTINUED. ] 


* In reply to a letter stating the course of experiments which the Committee 
of the Institate were about to undertake. 


| 
Sen 
ae 
i 
+, 
2 
i 
“Ae 
; 
a 
J 
3 
i 
} 
at 
q 


389 


TO THE EDITOR OF THE JOURNAL OF THE ‘FRANKLIN INSTITUTE. 
Observations on the importance of Meteorological Observations, par- 
ticularly as regards the Dew Point: and also on the several Jluctua- 
tions of the Barometer, by James P. Espy, Professor of Languages. 


In a previous essay I endeavoured to awaken the attention of sci- 
entific men to the department of meteorology. I ask again why is it 
that this highly interesting and useful branch of human knowledge 
makes such slow advances, whilst almost every other department of 

hysical science is receiving important additions every year? 

The labours of chemists have made us acquainted with the ele- 
ments of the atmosphere which surrounds us, and the illustrious phi- 
losopher of Manchester, has enabled us at any moment, with the 
simple aid of a common thermometer, and a tumbler of cold water, 
to tell with absolute certainty, not only the number of grains* of 
aqueous vapour contained in a cubic foot of air, but the whole weight 
of the aqueous atmosphere to its very surface; and yet with this pow- 
erful instrument in our hands, meteorology languishes; we cannot yet 
predict the weather forty-eight hours in advance—the very cause of 
rain is unknown—and the ** Dew Point” is published in only one 
journal in the United States. 

Let learned and scientific societies answer to themselves and to 
the interests of mankind for this egregious neglect. Do philosophers 
think that no more discoveries can be made on this subject? and that 
the weather never can be predicted? 

If indeed we were obliged to depend upon those imperfect hygro- 
meters in use before Dalton’s discovery, there would be some reason 
to despair of ever being able to predict the weather; but when we 
consider that the quantity of vapour in the atmosphere is the only 
constituent which changes its proportion, varying from ,}9, of the 
whole atmosphere when the dew point is 13 Fah. to ;555 when the 
dew point is 76, (indeed the dew point sometimes sinks lower than 
13 Fah. but I have never seen it higher in Philadelphia than 76,) 
and when we consider that the weather depends so much upon the 
quantity of vapour in the atmosphere, it becomes highly probable, 
that cotemporaneous observations, made on the quantity of vapour 
alone, in different parts of our widely extended country, would solve 
the problem of the weather, which has hitherto eluded the researches 
of the most patient observers. 

My object in this communication is to endeavour to awaken in 
your readers an interest in this subject by communicating a few facts 
of my own observation, and correcting some prevailing errors which 
vitiate all systems founded upon them. 

It is, I believe, universally admitted, that whenever the air over a 
particular region begins to be expanded by heat more rapidly than 
the air of surrounding regions, a flow of air immediately takes 
place towards the hotter part.t Now this is not the fact—for the 


* See table at the end of this essay. 
t See review of Mr. Daniell, American Quarterly, for March, 1828 
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air, in becoming hotter, increases in elasticity, and presses harder 
in all directions than it did before, upwards, and downwards, and 
laterally; and moves the surrounding air outwards as well as up- 
wards until the equilibrium is restored. This increased elasticity, 
or pressure of the air, is indicated by the barometer after sunrise in 
all climates, particularly in the torrid zone, where its semidiurnal 
fluctuations are so regular that its point of elevation almost indicates 
the hour of the day. It rises regularly from sunrise till 10 o’clock, 
about which time the heat is increasing most rapidly; it then falls 
till five, about which time the rapidity of refrigeration is the greatest, 
and, of course, the pressure least; after which it rises by reciproca- 
tion till about ten, and then falls till sunrise, for the same reason, 
These fluctuations may be detected in this latitude by taking the 
mean of a great many observations, recorded at 9 or 10 A. M., and 
5 P. M. In the city of Philadelphia, 45 feet above the sea, very 
careful observations have been made on the barometer since the Ist 
of April of the present year. 

The barometric mean for April, between 9 and 10 o’clock, A. M. 
was 30.026 inches, and at 5 P. M. 29.968. For May, at the same 
hours, 30.04 inches, and 30.00 inches. For June, at the same hours, 
it was 30.145 and 30,111, and for July 30.10 and 30.06. For each 
of these months, then, the barometer, at a mean, has been about four 
one-hundredths of an inch higher between 9 and 10 o’clock in the 
morning, than at 5 in the afternoon. No doubt the fluctuations by 
reciprocation could be detected by observing the hours in which they 
take place. This I intend to do, before you receive my next com- 
munication. 

The general principle which I wish to state as the cause of the semi. 
diurnal fluctuations of the barometer, is that a sudden increase of 
temperature in the air will cause an increased pressure on the baro- 
meter, and vice versa, a sudden diminution of temperature will 
cause a fall of the barometer; but it must be understood that these 
effects on the barometer will be observed at the moment of the 
change of temperature, before the quantity of air over the observer 
has time to be increased or diminished by flowing on in the upper 
regions in the case of refrigeration below, or flowing o/f, in case of 
expansion, by increased heat. 

o illustrate my idea by an example: Suppose at sunrise the tem- 
rature of the air over the whole ined of Great Britain to be 32° 
ah., and suppose the temperature to increase to 42 by 10 o’clock, 
of all the air covering the island, to the height of 96 feet. Now, as 
the experiments of thany philosophers prove that the bulk of air, at 
the temperature of 32, is increased ,}, for every degree of Fab., 
therefore, by an increase of 10 degrees, this lower stratum of air, 96 
feet high, will be increased in bulk # of the whole; and if the air 
pone Great Britain, to a great extent, expands as fast as the air 
over the island, then will the pressure of air inwards, from the ocean 
to the island, be equal to the pressure outwards, and the whole at- 
mosphere over the island will be thrust = 2 feet by the expan- 
sion of the lower stratum of air 96 feet thick. 
But if the lower stratum of air over the ocean does not increase in 
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temperature, after sunrise, as fast as that over land, then will the 
effect of some part of the greater expansion over land be, to thrust the 
air out laterally from the land to the ocean; but in either case, the ba- 
rometer will rise while this process is going on. This rise, moreover, 
will be in proportion to the rapidity of the increase of temperature; for 
if this lower stratum of air could be supposed to increase in tempera- 
ture instantly 10 degrees, then would there be a rise of the barome- 
ter for a moment nearly 7, of 30 inches; for the inertia of the air 
itself, would, for the first moment after the increase of temperature, 
afford nearly the same resistance to the motion of expansion, as if it 
were confined by an inexpansible vessel. 

A remarkable proof of the great resistance inertia makes to sudden 
motion, was given some years ago in Silliman’s Journal. A quantity 
of fulminating powder lying on a table and covered with a bell glass, 
accidentally exploded—the bell glass was merely lifted up a short 
distance, and broke in falling, but a hole was made through the ta- 
ble. The inertia of the powder, together with the atmospheric air, 
was so great as to react on the table with such force as to pierce a 
hole through it. 

If [have been so fortunate as to render myself intelligible in 
showing the cause of the rise in the barometer by an increase of heat, 
I flatter myself that any one may easily perceive the cause of depres- 
sion in the afternoon, and the two remaining fluctuations by recipro- 
cation during the night, without any further illustration from me. I 
will, however, before I pass to another subject, answer one objection 
which may be proposed to the explanation here given. It may be 
asked if increase of heat in the air is the cause of a rise of the baro- 
meter, why does not the barometer continue to rise till the hottest 
part of the day? I answer, this would be the case if the air were 
confined in an inextensible vessel. This, however, is not the case, 
but the whole column of atmosphere above the expanded part, is 
raised, and the greatest resistance it makes to raising is at the mo- 
ment when it is thrust upwards with the greatest velocity; that is, 
not when the heat is greatest, but when it is most rapidly increasing, 
which is known to be about 9 or 10 o’clock; about half way between 
the time when it begins to increase, at sunrise, and ceases to in- 
crease, at the hottest part of the day. 

If I have been successful in establishing my own theory of the 
semi-diurnal oscillations of the barometer, T noid not stop to refute 
Professor Leslie’s theory of the sea breezes being the cause, though 
it is known that these oscillations take place in the midst of the great 
Pacific ocean. Nor Mr. Daniell’s theory, which makes these oscil- 
lations depend upon the polar currents, and whose theory makes it 
necessary that on the same longitude, even at the autumnal and ver- 
nal equinox, the barometer should fall in high latitudes at the same 
moment it rises in low. Nor M. Ramond’s theory, though quoted 
with approbation by M. P. E. Morin, which makes these oscillations 
depend on the increased and diminished quantity of air over our 
heads; that is, that more than a mean quantity is over our heads at 
9, A. M. and less than a mean quantity at 5, P. M., which is caused 
by the surface of the atmosphere being elevated above its mean 
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height at noon, and depressed below its mean height at midnight, 
and of course at noon it runs off, and at midnight it runs on, from 
the east and the west of those longitudes. 

It appears at first sight that some effect should be anticipated 
from this principle. It is worth a moment’s reflection: let us sub. 
ject it to actual calculation. 

It is known that at the height of a few hundred feet, the air changes 
very little in temperature during 24 hours when it is clear, for the 
rays of the sun pass through clear air without heating it much, and 
it is chiefly by contact with the surface of the earth that the lower 
stratum of air becomes heated during the day, and cooled during the 
night. Even in this lower stratum, the difference of temperature 
between day and night dves not often exceed sixteen degrees. Let 
us, however, put an extreme case, and suppose that the difference of 
temperature ef the lower stratum of air 500 feet high is 20 degrees; 
the expansion due to this elevation of temperature in the day above 
the night, is about 40 feet. If, now, we suppose the whole of the 
atmosphere above this to vary in temperature daily one degree, the 
elevation of the atmospheric column due to this increase of tempera- 
ture in the day, will be ,4, of the whole, if we suppose the mean 
temperature of the air to be 32. Now ,}, of 40 miles, the height of 
the atmosphere, is 440 feet; add to this 40 feet, the expansion of the 
lower stratum of air, as above, and the whole elevation of the atmo- 
sphere, at the hottest part of the day, above the coolest, is 480 feet. 

ow let us see with what velocity the upper stratum of air will move 
from the greatest elevation at noon, towards the greatest depression 
at sunrise. We have then an inclined plane 480 feet high, one quar- 
ter of the circumference of the atmosphere in length; that is, about 
33,000,000 feet, or 68,800 times its height. Now, by mechanics, 
a body free from friction would run down such an inclined plane 
exten, part of 16,4, feet in one second of time, and as the spaces 
passed over down inclined planes are as the squares of the times, in 
six hours, even if the height of this inclined plane did not diminish, 
which it does, the space descended along the plane would only be 
109175 feet, which is about 5}, of the = ae elevation; that is about 
19 inches of atmospheric air at a mean density; a quantity too small 
to be appreciated in the barometric fluctuations. Many other objec- 
tions might be brought forward against this theory of M. Ramond, 
but I forbear to state them now. 

The next prevailing error I shall notice is, that ‘* mountains attract 
clouds.” See Edinburgh Encyclopedia, article Hygrometry; and 
Library of Useful Knowledge, article Physical Geography. Now 
that clouds frequently appear near the tops, and on the sides of 
mountains, when they appear no where else, is a well known fact. 
Let us see how this can be accounted for on established princfples, 
without supposing any mysterious attraction for which no reason has 
ever been assigned. 

Mr. Ivory says, ‘‘if a mass of air were suddenly reduced to hal! 
its bulk, the heat evolved would be 90°”—consequently if it were 
suddenly expanded to twice the space, it would lose 90° of tempera- 
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ture. (Phil. Mag. Feb. 1827.) Suppose, now, to put an extreme 
case, a current of air at the temperature of ninety, completely satu- 
rated with moisture—that is, having its dew point at 90°, should 
meet a mountain, and blow up its side; by ascending, it would ex- 
pand, and by expanding it would become colder one degree for every 

1th of expansion; let us see how much vapour would be condensed 

rom a given quantity of air when it has ascended so high as to oc- 
cupy double the space, and when the temperature is zero. By the 
table given at the end of this article, a cubic inch of air, saturated 
with vapour, at the temperature of 90°, contains .00836386 grains of 
aqueous vapour, and at the temperature of zero, 2 cubic inches, satu- 
rated, contain .00089914 grains. Now the former quantity is more 
than nine times the latter; therefore more than § of the aqueous va- 

our which the air contained at the foot of the hill, will be deposited 
in rain before it rises so high as to occupy double the space. This 
calculation is on the supposition that the ascent is so rapid that it 
takes a temperature due to sudden —— If it ascends very 
gradually it will be shown presently that its temperature will not 
sink so low by about 18 degrees, for the mean temperature of the air 
at that height is about 72 degrees, and not 90° lower than that at the 
surface of the earth. But even at this temperature the quantity of 
moisture could not be quite one-fifth in the upper station of what it 
is in the lower. ‘Thus have [ demonstrated that nothing is necessa- 
ry to produce clouds and rain on the sides of mountains, but an as- 
cending current, whose dew point, at the base, is near the tempera- 
ture of the air. That such a current upward actually takes place, 
every one who has been on the side of a mountain many times can 
testify, for he has felt the air blow upwards. 

The principle here developed may also serve to account for the 
fact that the quantity of rain on the sides of mountains is greater 
than on the plain below. For notwithstanding M. Leslie has given 
currency to an opinion that more rain falls in low situations than 
high, the reverse is a well established fact. Indeed the whole eco- 
nomy of nature requires it, and we might be pretty certain of the 
fact & priori. 

“In the neighbourhood of Kinfaun’s castle,” (says the Edinburgh 
Encyclopedia, article Meteorology,) “a rain guage is placed on the 
summit of a hill, 600 feet above the level of the sea, and another in 
a garden at the base of the hill, about 20 feet above tlre sea. The 
following is the mean result of the two for five years: from 1814 till 
1818, hill guage 38,54, inches, garden guage 25 ,°6, inches. 

“ No part of the above difference can be ascribed to any thing in the 
situation of the garden guage, but its being lower down. It is fully 
exposed to the rain, and as the best proof of this, its average amount 
for six years is about two inches greater than that of another, situat- 
ed in an open country, at the distance of about a mile.” 

Indeed there is strong reason to believe that even at a distance 
from mountains there is more rain falls at some distance above the 
surface than at the surface itself. This is certainly the case some- 
times, for I have known a large shower to take place when the lower 
Vor. VIIL.—No. 6.—December, 1831. 50 
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stratum of air was more than 20 degrees above the dew point, ani 
consequently the drops of rain falling through this heated air would 
certainly evaporate some; and as an absolute proof of this, [ have 
— the dew point to rise two degrees during a shower of half an 
our. 

It is true, the reverse of this sometimes takes place, for the drops 
of rain coming from a great height enter the region below with a 
temperature greatly below the dew point, and of course increase in 
size; whether this latter effect is equal to the former cannot be de- 
termined from theory in its present imperfect state. 

However this may be, it is certain it frequently rains above when 
it does not rain below. In the middle of every dense cloud there is 
a considerable rain. ‘The upper part of the cloud is in air cold 
enough to condense the vapour, and the lower is in air warm enough 
to evaporate it, and the middle frequently consists of pretty large 
drops of rain, which fall with velocity enough to give an impulse to 
the air, which is felt at the surface of the earth, for the cloud, (that 
is, the rain,) is the cause of the accompanying wind, and not the 
wind of the rain. 

In meteorology it is not always easy to distinguish of two concomi- 
tant phenomena, which is the cause and which the effect. For ex- 
ample, it has, universally, so far as I know, been believed that the 
very great flood of rain which frequently succeeds immediately, or 
accompanies, a very sharp clap of thunder, is caused in some way by 
electricity. In Walsh’s Notices of Brazil, vol. ii. p. 92, a thunder 
storm is explained on this supposition. 

“It becomes quite dark in mid-day, except when some lurid blaze 
enveloped us, which was accompanied by a sheet of water, whici 
fell on us like a cataract, and almost beat us to the ground. The ex- 
plosion of sound immediately followed the flash.—If I could have 
divested myself of the alarm which the immediate proximity of suci 
awful danger excited, I should have been delighted to contemplate 
the chemistry of nature on her grand scale. 1 remember with what 

leasure I had seen Sir H. Davy produce water from the com- 

Leplieh of hydrogen and oxygen. Hess it was generated in an 
instant from the same cause, and I was standing in the midst of the 
combustion, and admitted, as it were, into the very interior of ua- 
ture’s great 4 

Again, im the article Meteorology, mentioned above, ‘* That elec- 
tricity is a frequent and powerful agent in the formation of rain is 
extremely probable. The well known fact that the rain which ac- 
companies a thunder storm is more copious than in any other circum. 
stances, is evidence sufficient that it is frequently modified or in- 
creased by the influence of electricity.” 

I once thought with the writer of this last quotation; but when | 
consider that the immense flood of rain which frequently accompa 
nies thunder succeeds it so immediately that the drops could no! 
have time to fall many feet, much less from the clouds; and that Mr. 
Walsh’s idea cannot be correct, for there are no hydrogen and oxy: 
gen uncombined in the atmosphere to produce combustion; and ! 
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there were, the result would be aqueous vapour, not water; I was 
compelled to look for some other explanation of this phenomena. 
The true solution of the difficulty, 1 think, will be found in consider- 
ing the rain as the cause, and the lightning as the effect. 

When a large quantity of rain is discharged from the clouds at 
once, and when the lower drops approximate very near to the earth, 
whilst the upper drops reach the clouds, on form an immense dis- 
charger for nature’s great battery, and the lightning is.discharged just 
as the lower drops of this sudden deluge are about to fall to the 
earth; but as the great mass of rain generally succeeds the electrical 
discharge, it is not wonderful that the cause should have been con- 
sidered the effect, and the effect the cause. 

The utility of lightning in the economy of nature, is yet to be dis- 
covered. ‘Thatit, and the means of predicting the state of the wea- 
ther will be discovered, at no very distant day, I have little doubt. 
In the mean time, nature must 8 peer interrogated, and faithful 
answers will certainly be returned. 

I come now to speak of an error of great magnitude, and of uni- 
versal prevalence, | believe, in this country. It was first conceived by 
Professor Dwight, and it has lately been assumed by Professor 
Mitchell as the very foundation of a laborious theory, in which he 
endeavours to explain many meteorological phenomena, particularly 
why the mean annual temperature of our continent east of the Rocky 
mountains, is lower than that of Europe on the same latitude. The 
error I allude to is, that the air in large quantities sometimes de- 
scends from the upper regions to the lower, and brings with it a great 
and sudden depression of the thermometer; and that universally when 
the wind blows across mountains, in descending down the side to the 
leeward, it brings down cold weather with it. It seems to be taken 
for granted by these theorists, that because the air is at a lower tem- 
perature in the higher regions than in the lower, if this upper air 
were brought down by any means, it would therefore be cold; for- 
getting another principle with which they are familiar, that air sud- 
denly condensed: by pressure becomes hotter. Now whether a por- 
tion of air suddenly brought down from the upper regions and 
subjected to a greater atmospheric pressure below, would be hotter 
or colder than the air at the surface of the earth, can only be ascer- 
tained by observation and experiment. 

In the July number ef the Philosophical Magazine, 1825, Mr. 
Ivory says, that Mr. Ramondhad collected forty-two different mea- 
surements for the purpose of ascertaining the decrease of tempera- 
ture in ascending the atmosphere. The greatest altitude in these is 
Gay Lussac’s ascent, nearly 7600 yards; and in this particular case 
the height for one degree Fah. is 105 yards. ‘The average of the 
whole, however, is 100 yards to a degree. 

In the ascent of Gay Lussac, the thermometer fell from 55.4° to 
17.1° below zero, that is 72.5° Fah.; at the same time the elasticity or 
weight of the air was reduced from 1 to 0.432, and the density to one- 
half very exactly. Now it is known by experiment, as was mentioned 
above, that air suddenly reduced by pressure to one-half the space 
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acquires 90° of temperature; that is, if Gay Lussac could have trans. 
ported some of the air from the height to which he ascended where 
the density was only one-half to the surface of the earth, where its 
density would be doubled, its temperature, if it neither lost nor ac- 
quired caloric, would be increased 90°, and so be 17.5° warmer than 
the air at the surface of the earth. In like manner it may be shown 


that if air be brought down from any other elevation, its increasing 


density will constantly keep its temperature above that of the air into 
which it is successively introduced, and the greater the elevation 
from which it is brought, the higher will be the temperature above 
the stationary air below. 

Indeed it is easy to show that if the reverse of this is the fact, the 
equilibrium of the atmosphere could not be preserved; for if a cur- 
rent once commenced downwards, it would always continue to flow; 
for the descending column of air being, by supposition, colder than 
the surrounding air, would always be heavier, and it would conse. 
quently rush downwards from above, and outwards at the base, wit) 
a fury proportional to the supposed difference of temperature. Now 
as no such vortex exists in the atmosphere, we might, with great 
certainty, infer, 4 priori, that the air in the upper regions is not 
colder than at the surface of the earth it would become by being sud- 
denly expanded to fie same degree of rarefaction. It is known 
that a pound of steam, if the space it occupies is saturated, contains 
the same quantity of caloric at all temperatures. From this, Mr. 
Dalton inferred that every pound of atmospheric air contained the 
same eoger ys | of caloric at all elevations; in this, however, the phi- 
losopher of Manchester was wrong, as was afterwards demonstrated 
by Mr. Ivory. Indeed it follows from the example given above, that 
air, rarified suddenly at the earth’s surface, is only one degree in 
four colder than air of the same elasticity in the atmosphere, for 90 
is nearly one-fourth greater than 72.5. Nor is it at all wouderful 
that the air in the upper parts of the atmosphere should contain more 
caloric to the pound, than it does below, for there the vapour is con- 
densed into water to form clouds and drops of rain, and every por- 
tion of vapour which is condensed into water, gives out nearly 1000 
degrees of caloric. (See Ure’s Chem. Dictionary, article Caloric. 
Perhaps it may appear inconsistent to some that the vapour should 
condense among strata of air which contains more caloric than an 
equal weight of air near the surface of the earth. But if they will 
recollect, that the vaporic atmosphere is more elastic than atmo- 
spheric air, and that, consequently, its density in ascending does not 
diminish as rapidly as that of atmospheric air, they will see how it 
should condense above rather than below. For more particular in- 
formation on this point see Daniell’s Meteorological Essays, a work 
invaluable to the student of this most interesting science. 

In fine, on this point, I think it very clear that the air comin; 
across the Rocky mountains cannot, on any theory, cause a diminu- 
tion of temperature on the eastern side, for if the air becomes very 

cold by ascending on the western side, for the same reason it be- 
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comes very warm again by descending on the eastern. Indeed, on 
the principle demonstrated above, the air in ascending a mountain 
becomes colder at the top than air of equal elevation over a plane, 
and yet, in descending on the other side, it must manifestly recover 
its original temperature when it has descended to the same level. 

Before [ proceed to another subject, I will answer one more ob- 
jection which might be urged against my position, that air brought 
from any height, however great, is not colder than the air into which 
it is introduced below, but warmer one degree in four. It is known 
that a summer’s shower always cools the air, particularly if accom- 
panied by wind, which is evidently caused by the downward motion 
of the air in the midst of the shower, for the wind blows outwards 
from the shower below in all directions, just as it should do on sup- 

sition of its descent in the middle of the shower. I answer, this 
is undoubtedly true, but the descending of the air is. not the cause 
of the cold, but the cold is, in part, the cause of the descending of 
the air. I say in part, for it is partly caused by the impulse of the 
drops of rain in falling through the air. But it may be asked, how 
is the air cooled? ‘The answer is easy. By the rain itself descend- 
ing from a great height, in many cases much beyond the region of 
congelation, which in this climate is not much above two miles and 
a fifth. Being poured out in this cold region it descends into the 
warm air below, cools it down in some degree, and in cooling it dis- 
sipates into vapour: meantime another and another flood succeeds, 
until finally the air is cooled down almost to the dew point, when the 
rain which descends from above now reaches the earth, and the 
whole column of air under the cloud being now cooled many degrees 
lower than the surrounding air, descends, and in descending spreads 
out below, and produces a wind in all directions from the rain. It 
is not, however, to be supposed, that the wind at the surface of the 
earth will extend to any great distance from the shower; for the great 
condensation of the column of air under the cloud, and the still greate. 
condensation of vapour in the cloud, will cause the air from the sur- 
rounding regions to flow towards the cloud; and this.any person who 
attentively observes the phenomena which attend a summer’s shower, 
readily discover. 

0 mountains then, it may be asked, produce no effect on climate? 
Yes, certainly; not so much by changing the temperature of the air 
crossing them, as by causing a diminished flow of air, especially near 
the surface of the earth, from one climate to another. The Rocky 
mountains for instance, by the winds which blow from the great Pa- 
cific ocean, cause the summers on the eastern side to be warmer, 
and the winters to be colder, than they weuld be, if there were no 
obstacle presented to these prevalent west winds; for it is too well 
known to need discussion here, that sea breezes render climates sub- 
jected to them, more temperate, both in summer and winter. This 
accounts in the most simple and satisfactory manner, for the mild- 
ness of the winters, and the cooiness of the summers, on the western 
coast of Europe, in high latitudes, where the predominating winds 
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are from the west, when compared to the severity of both winters 
and summers on the eastern coast of North America on the same lati- 
tudes. The ocean being warmer in winter, and cooler in summer, 
than the continents on the same latitudes, the wind which blows 
over the Atlantic, when it reaches the shores of Europe, must par- 
take of this mild temperature. 

A question here naturally presents itself. Is the cooling effect 
of the air from the ocean on the coast of Europe as great in the sum- 
mer, as the warming effect in winter? Or, in other words, is the 
mean temperature of the year the same in Europe and America? Mr. 
Leslie answered this question in the affirmative. But it is now as- 
certained by actual observation that Quebec is as cold as Stockholm, 
though the latter is — 13 degrees of latitude further north; and 
that Cambridge, U. S., has the same mean annual temperature of 
London, though the latter is 9 degrees further north. If we examine 
why the sea changes its temperature for the different seasons less 
than the land, we shall discover that the difference between its tem- 
perature and that of the land is much greater in winter than in sum. 
mer; and, consequently, the heating effect of the air which blows 
from it on the land in the winter, will be much greater than the cool- 
ing effect in summer. 

he reason why the sea is colder than the land in summer is, be- 
cause the rays of the sun penetrate and heat the water to the depth 
of many feet, whilst on land their influence is spent in warming the 
very surface. Some effect also may be produced by the mixing of 
the water by agitation, and also by evaporation, which may be sup- 
posed to be greater at sea than on land. But the whole amount in 
summer cannot be near so great as in winter, for in the autumn, as 
soon as the surface of the water begins to be cooled down in the 
slightest degree, it sinks, by its greater specific gravity, and the 
wariner water below takes its place, until the whole mass of wa- 
ter, to the very bottom, is cooled; and from this principle alone, the 
temperature of the sea at the surface will be preserved many degrees 
above that of land during winter. But this is not all; the specific 
gravity of the colder sea water at the north being greater than that 
of the water at the south, will, by hydrostatic pressure, cause a cur- 
rent of water at the bottom of the ocean, from the north towards the 
south, which must cause a current in the contrary direction at the 
surface, and all these effects, aided by the Gulf Stream, will keep 
the temperature of the sea, in high latitudes, many degrees higher 
than the land. Nor is this merely hypothesis. Baron Humbolt says 
he has found the temperature of the sea at great depths, even in the 
torrid zone, as low as 45 Fah. Now this can only be accounted for 
by supposing an under current from high to low latitudes. For this 
stratum of cold water lies between a temperature of 80° at the sur- 
face, and a temperature below increasing about one degree for every 
50 feet of descent, as is abundantly proved by the regularly increas- 
ing temperature of mines in their descent. See Cordier on T'empera- 


ture, &c. 
Now if this cold water at the bottom of the ocean were not sup- 
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plied with water from high latitudes, it certainly would acquire the 
same temperature as that at the surface, 

In the month of December, Jonathan Williams, in passing from 

the United States to Great Britain, found the temperature of the 
Gulf Stream 70°, the open ocean 60°, and near the coast of England 
48. If we suppose the mean temperature of the whole ocean between 
Quebec and England to be 56, it will be about 40 degrees warmer 
than the temperature of Quebec at that season of the year. Again, 
by a similar investigation, though I have not the exact data before 
me, | have no doubt it will be found, that the ocean is at most not 
more than 10 degrees colder during the summer, between those two 
places, than the mean temperature of Quebec for that time. Thus, 
upon the whole, it is manifest that the coast of Europe will be more 
heated by the air from the ocean during winter than it will be cooled 
during summer. If we had the exact temperature of the ocean in the 
north, and also in the south, and the mean depth, it would be easy to 
calculate, from the principles of hydrostatics, how much lower than a 
mean height the surface of the water in the north stands from its 
greater specific gravity than that of the south, and the velocity of 
the current below, towards the south, and of the current above, to- 
wards the north, could easily be deduced. In the mean time, I con- 
tent myself by indicating the principle, and assigning a few reasons 
for believing that the depression of the surface of the sea in the fri- 
gid zone, below that of the torrid, is not less than 27} feet. ‘The 
mean temperature of the ocean, within the arctic circle, cannot be 
far from 32°, for it never rises much above it, and cannot fall much 
below it, without freezing; for the temperature of the freezing point 
is stated in the books at 29, though Capt. Parry found it as low as 
25, at great depths, on the west side of Greenland, when the tem- 
perature of the surface was 32.* At the tropic of Cancer it is about 
75°, that is, 45° warmer than the former. 

Now water at 32° is about sy or y'; denser than water at the boil- 
ing point 212°: wherefore if the contraction was equable, all the way 
down from the boiling point to the freezing point, the density of arc- 
tic water would be about ,), greater than tropical water. But be- 


* In the same latitudes, Capt. Scoresby found on the east side of Greenland, 
the temperature of the sea gradually increase at great depths, that of the sur- 
face being 32. If it should be discovered that the outlet to Baffin’s bay is not 
so deep as Capt. Parry’s observation extended, it will afford a satisfactory ex- 
planation of the Jow temperatures of the water at great depths in Baffin’s bay. 
For as it is known that sea water does not follow the law of fresh water, which 
begins to expand when cooled below 40, but goes oncontracting by cold, even 
down to 18 Fah., provided it does not congeal till it arrives at that tempera- 
ture, which it will not do if it is kept perfectly still. Now the water, as it cools 
and condenses in the winter, sinks and carries its temperature with it, and as 
by hypothesis, the outlet to the bay is too shallow to allow it, by hydrostatic 
pressure, to flow towards the equator, it lies still at the bottom, and like the 
lake of Geneva, and some of the lakes of Scotland, whose waters at the bottom 
are about 41 or 42, it retains this temperature throughout the year. Quere-— 
Does not Capt. Parry’s observations prove, that the temperature of the freez- 
ing point of sea water is lowered by pressure? 
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cause the contraction is less at low temperatures than at high, let it 
be only one-third this quantity, that is 54,, then will the polar sea 
stand below the level of the equatorial ,4, of the whole depth. 

If now we suppose, as Dr. Young has demonstrated from the ve- 
locity of the tidal wave, that the mean depth of the sea is 15840 feet, 
or three miles, we shall have the difference between the polar and 
equatorial level of the ocean, in case of equilibrium, 57 feet. But 
as acurrent above to thenorth, and one below to the south, must take 
place, the difference of 4evel will be only half this quantity, or 27! 
feet, as stated above.» 

It may be objected to this theory, that no such superficial current, 
with the exception of the Gulf Stream, from the south to the north, 
is known; on the contrary, it is known that large masses of ice are 
found in latitudes far south of the arctic circle, which had floated 
south on the surface of the sea; that it is reasonable to suppose that 
the surface of the sea at the equator should stand constantly lower 
than that of polar seas, on account of the superior evaporation there, 
which is about six feet a year more in the former than in the latter 
climate, and that the current is actually known (o be from the He- 
brides to Spain. { grant the correctness of all these facts, and it 
jen: be added, that the immense quantity of ice and snow which is 
melted in the polar regions, during the summer, and which runs down 
into the ocean, mast raise it a little above its mean level, and, as is 
proved by fact, actually invert the course of the current, in the east- 
ern part of the Atlantic. 

Notwithstanding all this, we have no reason to believe there is as 
much water flowing south on the eastern side of the /Atlantic, as 
there is north on the western side at the surface; and besides all the 
latter facts which tend to diminish the superficial current to the north, 
operate to increase the current below towards the south. 

Thus have I shown clearly, from theory, that the mean temperature 
of the Atlantic, in high latitudes, must be greater than that of the land 
on the same latitudes; consequently, the country to the leeward must 
have its mean annual temperature increased. 

I come now to discuss the subject of rain, the most important of 
all meteoric phenomena, bat one which has never yet been satisfac- 
torily explained. Before I bring forward my own theory, I will ob- 
serve that the only theory which has ever been advanced, possessing 
any plausibility, is that of Dr. Hutton. 

The Doctor had observed that it frequently rained after he obsery- 
ed two currents of air moving for some time in different directions; 
and he deserves great credit for anticipating a fact which has since 
been amply demonstrated by experiment, that if two masses of air, 
of different temperatures, saturated with moisture, were mingled to- 
gether, the united mass, with its common temperature, could not 
contain allthe moisture which they contained before the union in 
the form of vapour, and of course there would be a precipitation. 
Hence the Doctor inferred, that it was only necessary for large mass- 
es of air, containing as much aqueous vapour, or nearly as much, as 
they could hold, to be mingled together, and rain would be the conse- 
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quence. ‘This mingling he supposed actually took place when a cur- 
rent above and a current below blew for some time in different direc- 
tions. Such was the plausibility of this theory that as soon as it was 
announced it was universally received by philosophers, and after the 
assumption of the mingling of airs of different temperatures produc- 
ing deposition was demonstrated, the hypothesis was deemed to rest 
on the solid basis of fact. I admired the theory for its beauty, and 
never doubted for a moment the justness of it, until I discovered that 
the dew point frequently falls just before a rain. 

This phenomenon was so contrary to my anticipations, that it 
could not fail to arrest my attention. If the air was simply mingled 
together between the two currents, blowing in different directions, I 
could see no reason for the great and rapid diminution of vapour in 
the regions below the clouds; for I have known the dew point to fall 
fourteen degrees, in the space of an hour, just before the rain com- 
menced; though, as I afterwards ascertained, it was raining very hard 
during this very hour, within a few miles; and at another time it fell 
20 degrees in 24 hours, before it began to rain, and when it began to 
rain it was about 50 degrees below the temperature of the air. By 
submitting these facts toa careful examination, I was enabled to 
form a true theory of rain, which I will communicate in a few words, 
after I shall have submitted Dr. Hutton’s to a critical investigation. 
If any one will consider carefully, he may perceive that two cur- 
rents of air may move in opposite directions, one above from the 
north, and one below from the south, for many hours and even days, 
without interfering much with each other’s motion, or mingling to- 
gether in any great degree. For the very central stratum of air 
between them will be stationary, and that on each side contiguous to 
this thin motionless stratum will move very slowly, and that a little 
further removed from the centre will move a little faster, until at 
the distance of a few yards, one hundred at most, the currents 
will move unimpeded and unmingled. I think any one who considers 
this case carefully and impartially , will grant that a stratum of 100 
yards in thickness, is as much as could ever be mingled by different 
currents, moving even in opposite directions for many days. If 
this should be granted it will be manifest, that under the most 
favourable circumstances, when the currents of air mingled together 
were nearly saturated previous to their union—only a very thin 
cloud could be formed, which sinking down into the air below would 
be immediately dissolved if the temperature of this air should be at 
all above the dew point, which is always the case. But lest the 
position taken above should not be granted me, and some should 
think that a much larger quantity of air is mingled by different cur- 
rents, let us put an extreme case, and suppose 1000 feet thick 
between the two currents, mingled together. Let us suppose also, 
what will certainly be allowed to be an extreme case, that these 
two currents differ in temperature 20 degrees, the temperature of 
the lower one being sixty, and the temperature of the upper one forty. 
Let us calculate, on known principles, how much water would be 
precipitated if both these currents had been saturated, previous to 
Voi. VIIL.—No. 6.—Decemner, 1851. 51 
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mixture. By examining the table at the end of this article, it will 
be seen that a cubic inch of air whose dew point is sixty, contains 
-00338832 grains of water, and a cubic inch whose dew point is fifty, 
contains .00246714 grains; wherefore a cubic inch. whose tempera- 
ture was reduced from 60 to 50 will precipitate the difference be- 
tween these two quantities; that is, 00092118 grains, and the 500 
feet in height will precipitate for every square inch of horizontal sur- 
face 6000 times .00092118, or 5.52708 grains. Moreover, a cubic 
inci of air of which the dew point is forty, contains .00178229 grains 
of water, and this subtracted from the quantity contained in a cubic 
inch whose dew point is fifty, as shown above, leaves .00068485 
grains, which is the quantity that will be taken up for every square 
inch of horizontal surface and inch of perpendicular height of the 500 
feet, whose temperature is elevated from 40° to 50°, giving a total 
of 4.10910 grains. Subtract this from 5.52708, the quantity precipi- 
tated from the 500 feet whose temperature was depressed, and there 
will remain 1.41798 grains, for the whole quantity of rain per square 
inch produced by this mixture of 1000 feet perpendicular height of 
air; not quite a grain and one-half on a square inch of surface: and 
even this small quantity would be diminished by a principle not taken 
into the account in the above calculation, namely, if two equal mass- 
es of air saturated with vapour of different temperatures be mingled 
together, the temperature of the mixture will be above the mean, for 
the vapour which is precipitated will raise the temperature by the 
evolution of latent caloric. Now as the lower portion of the atmo- 
sphere is never saturated with vapour, excepting when there is a fog, 
this minute portion of rain, as formed above, would not fall many feet 
in the air below, until the whole of it would be turned to vapour again, 
and none of it would reach the earth. Thus have I shown, by calcu- 
lation from established principles, that rain could not be produced 
by the mixing of even much larger portions of atmospheric air, than 
are likely to be mixed by currents moving in different directions, 
even when these currents are saturated, a circumstance which seldom, 
or perhaps never, takes place in nature. 
nother theory of less celebrity has been advanced by Mr. Morin, 
According to this author, rain can only be produced by compression 
of the air into a smaller space, as where it is forced against the sides 
of mountains by winds: or by refrigeration, caused by radiation 
from the cloud itself. Now most unfortunately for the first part of 
this theory—even if we grant that air is condensed by winds against 
the sides of mountains—experiment proves that the increase of heat 
by condensing air always increases its power of containing vapour. 
And as to the second part of the theory—refrigeration by radia- 
tion from the cloud itself—it is defective in not accounting for the 
formation of the cloud. And even after a cloud is formed it is not 
at all likely that radiation from it is more rapid than from the sur- 
face of the earth in a clear night. Now we le from the pheno- 
menon of dew that this radiation is too slow to account for the rapid 
formation of rain, as it occurs in nature. 
It remains now to show the true cause of rain. 
It is caused by the rush of the vapour itself, from the warm cur- 


4 be 
2 
J 
MP 
| 
“4g a 
a 
+ 
~ 
& 
4 
4 
| 
pe 
“4 
| 
— 
4 
Ry, 
Le 


Ga wits @ te ¢ w * 


On Meteorological Observations. 403 


rent of air where it is denser and more tense, into the cold current 
of air, where it is immediately condensed into water. 

The proof of this depends upon two facts. First, the great dis- 
covery of Dalton, that vapour forms an atmosphere of its own, the 
particles of which press only on each other; and consequently the 
superior strata of vapour are not buoyed up by the atmospheric air, 
but are supported entirely by the elasticity of the vapour below; 
and secondly, the actual depression of the dew point sometimes 
just before a rain. 

What resistance air makes to vapour passing through it, or what 
is the greatest velocity, with which vapour can pass through a given 
mass of air, with a given tension, I have not been able to determine; 
but that it does pass with considerable velocity, the vom of the 
dew point 14° in one hour, affords abundant proof. Now this rush 
of vapour, into the cold current of air, answers the purpose of 
mingling the two currents together, in producing a common tempera- 
ture; for the vapour in condensing into water in the cold current, 
gives out its latent heat, and when it falls down into the warmer 
current below, it cools it both by its own temperature being lower, 
and by evaporating again, provided the current below is not satu- 
rated; and this process goes on, raining above, and evaporating 
below; the point of deposition ascending, and the point of evapora- 
tion descending, until finally the rain reaches the earth, just as the 
stratum below is cooled down very near the dew point. And this 
is what takes place in every rain which is caused by a cold current 
above, and a warm current below, moving in different directions. 
Lest I might be misunderstood, by a cold current above, I mean 
one colder than that which is due to the elevation, that is, more than 
one degree colder for every hundred yards of elevation. If a rain 
should occur from the warm current being above, and the greater 
density of vapour in it, then the dew point will rise before the rain 
—the vapour below being rendered more dense by the pressure of 
the superior quantity of vapour above. 

But there is another way by which rain is produced, and that is by 
the gradual increase of vapour in the atmosphere, until it rises into a 
temperature too low to correspond with its density ; for the elasticity 
of vapour being much greater than that of air, its density does not 
decrease in ascending as fast as the temperature; which has been 
fully illustrated by Mr. Daniell. Rain is produced by this cause, 
generally, in those parts of the torrid zone where it rains every after- 
noon. ‘The vapour goes on increasing both in quantity and elasticity 
from heat, till the hottest part of the day, soon after which, the 
upper part of the vaporic atmosphere begins to condense into water, 
by being thrust up by its own elasticity, into a region of cold, below 
its dew point; and as the air below is almost saturated, the drops of 
rain coming down into it, colder than the vapour there, condense a 
portion of this vapour, and thus increase in size until they descend 
into air, whose dew point is four or five degrees below the tempera- 
ture of the air, which is generally the case near the surface of the 
earth. The rains near the equator, where there can hardly be celd 
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currents of air above, I think must all be caused in this way ; but 
in our climate, we may expect to see rains often produced by cold 
currents of air overlapping warm ones—and such rains may always 
be predicted by the falling of the dew point. Every rain which 
occurred last April, was preceded by a fall of the dew point, from 
6 to 24 hours before the commencement of the rain. During May, 
June and July, the rains have been of the equatorial character; the 
dew point has generally risen gradually to about seventy-two or 
three—that is within about two or three degrees of the mean tem- 
perature of the day, soon after which it commenced raining—some- 
times with a slight fall of the dew point just before the rain—and 
only once with a sudden rise of three degrees, just before the rain 
commenced. 

One phenomenon worth mentioning is, that on the 25d of June, 
I observed the clouds moving in different directions, the cirrus or 
upper clouds were coming from the south-west and the lower from 
the north. I have observed the upper clouds ever since that period 
ite days excepted, in which there were none,) constantly coming 
rom that direction or from the west or some point between these 
extremes, and it is now the third of August. During this time the 
wind below has blown from every point of the compass. On the 
second of August, the lower clouds moved rapidly all day from the 
south, and the upper very slowly from the west, in the night there 
was some rain, a the next morning the lower clouds were moving 
rapidly from the north-west by north, and the upper clouds were 
moving from the south-west. Both these changes indicated to me 
that a great rain had taken place to the north. For when a large 
portion of vapour is condensed into rain, the diminution of volume 
which takes place can more easily be supplied by the subsidence of 
the air over the cloud, than it can by the air from the sides, which 
meets with much resistance from the obstacles on the surface of the 
earth. Therefore, the column of air immediately over the cloud 
will sink whilst it is raining, and the air at the surface of the atmo- 
sphere wil! run towards the cloud in all directions to restore equili- 
brium. Nor will it stop exactly at the moment when equilibrium is 
restored; it will accumulate where it was depressed before—the 
barometer will rise, and the air near the surface of the earth will be 
pressed outwards in all directions, from the region where it rained, 
and it will carry with it a great depression of the dew point—and 
some depression also of the temperature of the air. All these 
occurrences have taken place, and | anticipate, with great certainty, 
the report of a great rain on the night of the second of August, hav- 
ing occurred some place to the north of Philadelphia. I never yet 
have failed in predicting in what quarter the rain took place, when 
the phenomena were so marked as they have been in the present 
case. What I have said of the air being cooler, which blows from 
the rain, is not to be understood as recognising the principle, asserted 
by some writers, that it is colder because it comes from the upper 
regions of the air—that, I consider, 1 have demonstrated to be incor- 
rect—it is colder because the rain descending from a great height 
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cools the stratum of air under the cloud, and this is chiefly the air 
that diffuses itself laterally. Indeed, as was shown before, the air in 
the cloud itself during the condensation of the vapour into drops of 
rain, is made warmer by the evolution of the latent caloric of the 
vapour, and this is one reason, perhaps the only one, that a pound of 
air (1 do not say a gallon,) contains more caloric in the upper 
regions, than a pound below. If I have not been successful in con- 
vincing gentlemen who have embraced the opposite doctrine, I will 
ask them to explain why, on their principles, the air ceases to blow 
downwards immediately after it ceases to rain? If the whole column 
of air is colder and denser in consequence of having descended, than 
the air surrounding it, which has not descended, it should continue 
to blow downwards for ever, on the principle of greater spetific 
gravity; for the air would manifestly flow in above, to preserve the 
level at the surface of the atmosphere. 

I do not purpose to enter upon the subject of the trade winds at 
present; but I may simply observe that if 1 have been successful in 
showing that any theory, to account for the semi-diurnal fluctuations 
of the barometer, which assumes for its basis an alternate increase 
and diminution of gravitating matter over the barometer, is utterly 
without foundation, Professor Mitchell will discover that it contains 
also a refutation of his doctrine of vortexes. Besides if I under- 
stand the Professor’s reasoning, and also his statement that the air 
at the surface of the atmosphere in the torrid zone runs eastwardly 
from noon and not westwardly, it will follow, that the barometer 
will stand higher some time after noon—-than some time before it— 
which is not the fact. 

The able reviewer (Professor Renwick, I believe,) of Mr. Daniell, 
Am. Quarterly Review, for March 1828, will discover also that he was 
too hasty in admitting, that as soon as the sun heats the air hotter 
than that in surrounding parts, the barometer falls, and the air be- 
gins to move in all directions towards the heated part, when in fact 
the first effect of heating air is the very reverse of this, both as to 
the barometer and the motion of the air; for the barometer will rise, 
and the motion of the air will be in all directions from the centre of 
greatest heat; and before the current can begin to move the other 
way, the air must have had time to run off above, so that the mass 
of gravitating matter may be diminished over the-heated part. This 
latter effect however will not have time to take place, if the point of 
greatest heat moves with a velocity of a thousand miles an hour; 
for then, as was shown above, the air will not have time to spread 
itself over surrounding regions. Professor Olmsted of Yale Col- 
lege, who has written on the causes of hail, will also perceive how 
easy it is to account for this meteor by admitting the fact that dense 
— in one stratum of air may permeate another stratum where it 
is less dense, and very cold, with great rapidity—which, independent 
of theory, is rendered very probable by my observations on the 
dew point. The French also may learn to lay aside their para- 
greles; fur unless they can prevent cold strata of air from overlap- 
ping warm ones, or prevent the vapour from shooting up into these 
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ret strata by its own elasticity, they will never be able to prevent 
ail. 

As to the settling of moisture on a tumbler of cold well waier, being 
a sign of rain, which is believed in many other places besides New 
Haven—there have been but seven days in the months of June and 
July, in which this would not have been given to any one who 
** seeketh after a sign,” for the dew point was above fifty-five, the 
common temperature of well water, on every other day. 

Notwithstanding the fallacy of the New Haves sign, it is to obser- 
vations on the rise and fall of the dew point that we must look for 
means to predict the weather, and if this point is faithfully attended 


to, the result will be success. 


The following table is extracted from the Edinburgh Encyclopedia— 


article Hygrometer, and is referred to in the preceding essay. 


Weight,in grains, Weight,in grains, |Weight,in grains, 
3 of the water ina jof the water ina 3 of the water in a 
2 jcubic inch of va-|  jcubic inch of va-; |cubic inch of va- 
2 \pour at the cor-| & |pour at the cor- & |pour at the cor- 
jresponding tem-| E jresponding tem-| responding tem- 
‘peratures, Fah. | & |peratures, Fah. ‘peratures, Fah. 
10| .00064161 .00146102 .00318197 
11! .00066451 85} 59| .00528366 
12) .00068825 |36| 00156156 (60) .00328852 
18! .00071280 .00161424 .00349599 
14) .00073810 |38!| .00166852 .00360679 
15, .00076429 .00172454 .00872089 
16; .00079186 |40| .00178229 .005835826 
17} .00081951 .00184189 [65] .00395897 
18! .00084819 {42! .00190325 .00408317 
.00087801 45} .00196651 .00421091 
20' .00090882 .00205178 .00454250 
21) .00094051 45} .00209899 .00447745 
22! .00097337 .00216897 .00461639 
23 | .00100732 .00225878 {7 -00475930 
24} .00104255 .00251326 -00490628 
25| .00107851 49} .00238903 {73} .00505729 
26} .00111588 {50} .00246714 00521259 

.00115446 {51} .00254757 |75) .00537226 
.00119420 .00265044 |7 00553634 
29! .00123522 .00271574 |77! .00570487 
30} .00127758 .00280558 .00587810 
31| .00132134 .00289415 .00605617 
$2! .00136686 |56! .00298729 |80) .00623919 
83} .00141303 00308325 
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Description of Lieut. Cook’s method of converting a Boat used for 
ordinary purposes into a Life Boat, at pleasure. Communicated 
by the inventor. 


Norwirustanpine that many plans for life boats for ships have 
been offered to the notice of the public, and that some have been par- 
tially introduced into the royal navy, to the best of the inventor’s 
knowledge, there is not, at the present moment, a boat adopted by 
any service, whether British or foreign, naval or mercantile, calcu- 
lated to despatch in a gale of wind, either to board a vessel at sea, 
to pick up a man who may have fallen overboard, or to send through 
a heavy surf to the shore, however great may be the case of emer- 
gency, although thousands of men have perished in such attempts! 

To carry a life boat, in addition to the usual complement of boats, 
is out of the question; want of room alone is a sufficient objection. 
To take one, instead of another used for ordinary purposes, but 
which is not equally convenient and serviceable for common use, 
would also be objected to; while those plans which purposed to con- 
vert common boats into life boats, by moveable air tight cases, have 
been altogether thrown aside as cumbersome, and liable to the fur- 
ther objection of becoming waterlogged by the first sea that broke 
into them. It is then in the hope of having completely steered clear 
of the imperfections, which the opinion of nautical men attached to 
former ingenious contrivances, that the inventor respectfully offers 
to the notice of the maritime world at large, a very simple, cheap, and 
expeditious mode of converting any boat used for ordinary purposes, 
into a life boat, at pleasure, which cannot sink, nor become water- 
logged, and into which, when a sea breaks, it will run out of itself, 
without exertion on the part of the crew. The’invention is not one 
of problematical kind, It has been tried, officially tried, and most 
highly approved of, by an experienced and impartial officer, in a heavy 
surf on Deal beach, than which, a better place could net have been 
selected by the Hon. Navy Board. It was tried in the presence of 
officers of almost every rank in the navy, and in the presence of the 
first boatmen in the world, for whose use it is that Captain Pigot has 
recommended one to be kept on board the Gull-stream light. ‘The 
Deal men declared it to be their conviction, that had they hada boat 
on this principle, 18 feet long, to have carried off in one of their 
large boats, to a vessel which was wrecked some time ago on the 
Goodwin Sands, the crew might have been saved; whereas, although 
eleven of the large boats succeeded in getting off, and actually an- 
chored to windward of, and very near the wreck, it was only to have 
the melancholy and heart rending spose of beholding the crew 
drop from the rigging one after another into the sea; for owing to the 
broken water they dared not make any further effort to approach the 
perishing crew. 

The invention consists principally in its having a neat shelf-piece 
of wood round the inside, level with the thwarts, about 5 inches wide 
by 1] inch thick, containing a groove 2 inches wide, by half an inch 
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deep, in the middle of which are metal pins or bolts, 18 inches apart, 
fitted with screws and finger nuts at their upper ends. By these, 
light metal battens, (fluted underneath, and at the dimensions of the 
groove,) are firmly secured down on the edge of the canvass deck, 
when spread, as will be hereafter seglalaed. On a level with the 
shelf-piece, four or more small brass circular screw scupper plates, 3 
inches in diameter, and of the thickness of the plank, are neatly let 
into the sides of the boat, so as to be perfectly water tight. “Two 
others, rather larger in diameter, are fitted through the stern. These 
are the only material alterations, and so far from their having au 
unsightly appearance they are really ornamental. 

The above description will serve to show how very little in ap- 
pearance this boat differs from those now used for ordinary purposes; 
while in five minutes it can be converted into a life boat, simply by 
spreading over the canvass deck, which is intended to keep the wa- 
ter from getting below the thwarts when a sea wreaks into the boat, 
and which, in doubtful weather, or on detached service, may be kept 
in a cloak bag under the fore sheets. ‘The water which does not run 
over the gunwale, escapes through the scupper holes. The edge ot 
the canvass is bound all round with thin leather. In the binding eye- 
let holes are worked, 18 inches apart, to correspond with the posi- 
tion of the pins or bolts in the groove, over which they are hooked 
previously to placing on the battens, which, when screwed down into 
the groove, effectually prevent the water from passing the edge of 
the deck. 

Each rower has a bag sufficiently large to contain his legs, his feet 
being placed on the stretcher: opposite to him is a spare bag, which, 
until wanted, may be turned inside out, and rolled up. There are 
also spare bags in the stern sheets. In very large boats, such as 
launchers, an aperture in the deck might be provided, properly se- 
cured, of sufficient dimensions to admit the body of a man, so that 
in a gale of wind, on detached service, a part of the crew—the can- 
vass not being air-tight—might rest under cover: or in fine weather, 
in tropical climates, while thus employed, the whole of the boat might 
be covered over, excepting the stern sheets, to protect the men from 
the rays of the sun by day, and from the dews by night. 

Lest the boat should icak, or in the event of any water oozing 
through the canvass, a hand pump is provided to keep her free: pro- 
vision is likewise made for stepping the masts when required. 

The fenders, made of cork shavings, and in a canvass tube the 
whole length of the boat, are in their construction, as well as in their 
mode of application, extremely simple, and were greatly approved o! 
at Deal, not only on account of the security they afford to the boat 
in going alongside a wreck, but on account of the additional stability 
they give; and on account of their capability to support the crew, 
should a hole by any accident be knocked through the bottom of the 

boat. 

An iron keel is also provided, so fitted outside, that in the event 
of an emergency, such as knocking a hole through the bottom of the 

boat, it can be instantaneously detatched by pulling a trigger; other 
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modes, however, of ballasting the boat, may be preferred by the dif- 
ferent commanders of ships. The inventor names this for the infor- 
mation of such as may feel desirous of having it. 


Explanation of the other inventions adverted to in Capt. Pigot’s 
Report. 

TACKLE FALL BLOCK. 
Fig. 1. 
aod Fig. 1, is a view of the “ tackle 
fall block,” the object of which is 
to enable the crew to disengage the 
boat from the stern, or from both 
head and stern tackle falls in an 
instant, with such precision and 
certainty, as to remove the greatest 
part of the danger, connected with 
despatching a boat in a hurry, or 
in bad weather. ais the hook, the 
end of which rests firmly on the 
frame of the block 5; ¢ is the fork 
which keeps the hook from turn- 
ing round at the joint d; e, f, are 
two legs, the former joined to the 
fork c, the latter to the pin of the 
block g, and are united together by 
arule joint ath. While in their 
present straight position, they kee 
the fork, c, from liberating the hoo 
a; but on the handle, i, being pull- 
ed, the legs e, f, form an angle like 
the dotted lines in fig. 4, when the fork releases the end of the hook, 
which instantaneously disengages the boat. 


SHEET LIBERATOR. 
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Figs. 2 and 3 are different views of the “sheet liberator.” This 
simple apparatus effectually removes the necessity of employing men 
to stand by the sheets, when under a press of sail in boats in squally 
weather, and when their services may be much needed at the oars. [t 
is no uncommon thing to hear of boats being found upset, with their 
sheets belayed. The inventor belonged to a frigate whose cutter 
was discovered in this situation; not one of the crew, consisting of an 

_ Officer and thirteen men, escaped ! all met witha watery grave. The 
liberator is fixed to the inside of the boat nearly in the position of 
fig. 3. The single part of the sheet is rove through the aperture /, 
and belayed forward. Should a sudden gust of wind take the sail, 
touch the lever &, and the shieve / turns round, relieving the boat, 
Wy releasing the bight of the sheet, without the danger of letting it 

- Although the shieve turns freely, it is prevented from coming 

the spindle by a small nut. While in the position of fig. 2, the 

end of the spindle, m, rests in the socket, n, of the plate, the ears, 0, 
of which, prevent the short end of the lever from being lifted up by 
the flapping of the sail. 


BOAT’S GRIPES LIBERATOR. 
Fig. 4e 
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Fig. 4, is a representation of the ‘*boat’s gripes liberator.” ‘The 
plate p, is to be screwed or bolted to, and by, the edge of the mizen cl 
rat channels. The gripes being all of one piece, a thimble is to be seized dr 
4: into the middle or bight: this thimble is to be placed over the hook tio 
et g, the end of which rests firmly on a stud cast in the plate p, to an 
pe which the fork r, is bolted at s. The fork being kept in its perpen- a 
sk dicular position by the two legs, ¢ and wu, as in fig. 1, it prevents the san 
Mi hook from turning round, until by pulling the handle v, it is permit: Ap 
2 ted so todo. The two ends of the gripes are passed from the chan- Ki 
3 nels under the boat, brought up over the outer gunwale, and are set , 
ii up by laniards as usual. It is evident that by casting off the bight and 
ie or a part, the boat is lowered down from under the gripes, bet 
ai: and will clear herself should they be foul of the gunwale; whereas, - 
e 


by casting off the laniards, she is lowered down upon the gripes, and 
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is sure of being turned bottom upwards, should their being entangled 


pass unobserved. 
To prevent corrosion no iron is used. 
[ Rep. Pat. Inv. 


Remarks on the Novelty and Utility required in an Invention, to 
be the Subject of a Patent, in England.--To the Editor of the 
London Journal of Arts. 


Sir,—It is a generally received doctrine that an invention, to be 
the subject of a Patent, must be new and useful, but it is not so well 
understood what constitutes novelty and utility, and how far either 
or both must exist. 

Mr. Holroyd, in his law of Patents, p. 19, says, ** whether an 
invention be new and useful is a question of fact proper for a jury.” 

‘* Buf it may be safely laid down that whatever be the nature of 
an invention, whether the merit of it rests on discovery, or on im- 
provement, novelty and utility must exist in a material degree.” 

Now inventions do not always contain novelty and utility in 
equal portions; but in some, novelty is predominant, in others, utility; 
in some the novelty is very great, the utility trifling, in others the 
novelty is just discernible, and the useful effect very great. And 
though it is very certain that the sum of the two must be consider- 
able, yet it is not easy to say where the sufficiency of each begins. 
That can only be ascertained by examination of the case upon record, 
where the sufficiency of novelty and utility of invention, has been 
brought into question. 

In some cases where Patents have been supported, the novelty of 
the inventions has been trifling, and the merit of the Patents, on the 
strength of which they were supported, was their great utility. For 
instance, in Huddart’s Patent for rope machinery, the novelty per se 
was only trifling, (see Davis’s Patent cases, p. 265.) 

But however trifling it might be, it had a very important effect, for 
by virtue of it, Captain Huddart made better cables and cordage, 
than had been made before, and the Patent was supported. 

Again, in Daniell’s Patent of 1824, the invention was plunging 
cloth, made in the common way, into hot water, after it had been 
dressed ; this would seem a very small amount of novelty, or inven- 
tion, but its effect was to produce a great improvement in the cloth; 
and assuming it not to have been practised before, the Patent was held 
good, and J. Fussell who used steam instead of hot water, for the 
same purpose, was held an infringer, and his Patent repealed. (See 
Appendix to the Report of the Committee of Patents, p. 211, the 
King against Fussell.) 

Again, in- Brunton’s Patent, for improvements in ships’ anchors 
and windlasses, and chain cables or moorings. The difference 
between Brunton’s chain cables and Captain Brown’s (who had pre- 
ceded him) was a trifle. Captain Brown made his cables with twist- 
ed links, a wrought iron stay being fixed across the middle of the 
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opening of each link to keep them from collapsing. The links of 
Brunton’s chain cables were not twisted, but made in the strong- 
est form, and the stays across the links were made of cast iron, 
with broad ends adapted to the sides of the links, and embracing 
them. Brunton’s links had come into general use for chain cables 
in place of Brown’s, who himself had also adopted Brunton’s links. 
The jury considered Brunton’s chain cable new and useful; and after- 
wards on a motion for a new trial, the Lord Chief Justice, Abbot, 
confirmed their opinion as to the sufficient novelty of the chain cable, 
although he held the Patent bad on other grounds.—(See Appendix 
to Report of Patent Committee, p. 206.) 

In all these cases the novelty was per se inconsiderable; but such 
as it was, by being combined skilfully with mechanism or processes 
known before, it went to produce important results in the shape of 
better cordage, chain cables, and cloth, than had been produced 
before; so that the public got really better things than they had had 
before the inventions: therefore, the inventions were held sufficiently 
new to comply with the law. 

Absolute want of utility, or total failure in operation, of course 
avoids a Patent; as, however, such abortive inventions are rarely 
brought into court, there can be but few cases on record of decisions 
against them. But Patents have frequently been brought forward 
in court, grounded on inventions, in which the novelty has been 
more prominent than the utility, and in which the latter if not abso- 
lutely disproved, has failed to be established. Such patents have 
been generally brought forward merely as weapons of offence, to 
demolish other later patents for inventions founded on a similar 
principle, but differing somewhat in their practical combination and 
organization. As for instance, Balfour’s Patent cited against Hud- 
dart’s, in Huddart against Grimshaw.—(See Davies, p. 265, and 
Kirke and White’s patent cited against Kneller’s in Hallett against 
Hague. 

In soe of these cases, the patents, which have taken a stand on 
their utility, have been maintained in spite of the preceding ones, 
which could not show utility; that is, the difference between the 
inventions, has generally been held sufficient to support the later 
patent. 

It appears, therefore, from examination of the most important 
case, that utility is the quality most rigorously exacted by th® law. 
For, first, an invention, however novel, which has not succeeded 
in practice, and has consequently been useless to the public, is not 
suffered to clog the operation of a subsequent invention which does 
succeed, and which though it may differ little from the first in ap- 

arance, differs from it in reality in something, by virtue of which 
it produces a better result, as in Huddart’s case before cited, and 
in the late case of Hallett against Hague, tried in the Court of 
King’s Bench, 26th of February, 1831.* 


* In Hallett against Hague for an infringement of Kneller’s patent,—Kirke 
and White had a patent, in 1822, “ for a process for more rapid crystallization, 
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And, secondly, an invention which is held sufficiently new, and 
is also successful in practice, is supported against infringement by 
colourable evasions, as in the trials of Watt’s patent; Clegg’s patent 
for a gassmeter in Crossley against Beverley; and Daniell’s patent 
in the King against Fussell. 

Hence we may conclude, that when commanding utility is proved, 
a moderate share of novelty is sufficient to satisfy the law, because 
the utility is held per se novelty. For if an invention produces that 
which the public had not before, and which they prize highly, the 
result is the novelty, and it matters little in fact or in law, whether 
the means by which that valuable and new result is obtained, be 
trifling or not. It is not meant to be asserted, that a good machine 
or process possessing no novelty whatever, is merely on account of 
its goodness a subject for a patent; but it is barely possible, that a 
new effect, a result much better than previous results, can be obtain- 
ed by virtue of no change whatever in the means; and if there is a 
change, although it be small, yet if its effects are great, and if it 
produces a beneficial result for the public, by giving them something 
real and useful, which they had not before, it may be expected, that 
a patent, grounded upon such change in the means, will stand firm 
as to novelty. 

The truth is, that great novelty is becoming daily a more rare 
and difficult thing to attain;* and by reason of the minute subdi- 
vision that characterizes the present state of the useful arts, and the 

reat extension of production in every branch of them, minute dif- 
erences in the means employed, cause great difference in the results 
to the public. Hence there is value and merit in those minute dif- 
ferences; and it being daily more and more difficult to distinguish 
between them, we consider the results instead of the means, because 


and for the evaporation of fluids at a comparatively low temperature.” And 
Kneller took afterwards a patent for “certain improvements in evaporating 
sugar,” &c. 

It was contended by the defendants, who had the right of using Kirke and 
White’s invention, that Kneller’s specification described an invention essen- 
tially the same as Kirke and White’s, although the construction of the one appa- 
ratus was somewhat different from that of the other; that hence, Kneller’s 
apparatus came under Kirke and White’s patent, and therefore, that they had 
a right to use Kneller’s apparatus as a mere modification of their own. 

It was proved that Kirke and White’s invention had not come into use, and 
the defendants could not prove that it would answer the purpose, or was so 
effective as known methods of producing evaporation. 

On the opposite side it was shown, that the difference between Kneller’s 
invention and Kirke and White’s, whether trifling or not, sufficed to make 
Kneller’s apparatus answer the purpose; of which the proof was, that competent 
witnesses had tried it, and found it succeed upon experiment; and further, that 
it was in actual practice for trade at the plaintiff’s sugar-house. Kneller’s 
patent was supported against the infringement, and afterwards on a motion for 
a new trial, the verdict was confirmed by the court. 

* This is not wonderful, considering that since the year 1675, 5539 patents 
have been granted (to say nothing of the inventions for which patents are not 
taken,) and considering further that hardly a month passes without two or 
three inventions on the same subject. 
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in the former, the good and the evil are magnified, so as to exhibit 
differences that the judgment can seize, as a microscope will make 
visible differences between things, that, to the naked eye, appear 
similar. [London Jour. Aris. 


Cement from Iron Filings. 


M. Maitre having reflected upon the action of vinegar in the 
preparation of the cement known as mastic le limaille, whicli is made 
of iron filings, garlic, and vinegar, so proportioned as to form a mass 
of moderate consistency, proposed to substitute for the vinegar sul- 

buric acid, diluted with water, in the proportion of one ounce to a 
ittle more than two pints of water, and to reject the garlic as useléss. 
This alteration was soon adopted by all to whom he communicated 
it in Paris, and will save, in Paris alone, more than ten thousand 
francs annually. ‘This cement is there employed to close the seams 
of stones with which terraces are covered. ‘The iron filings becom- 
ing oxidized, occupy a larger space—their oxidation being facilitated 
by the action of the acid, and the joints become exactly closed. 
[ Mechanics’ Magazine. 


Mr. Collinge’s Spherical Hinge. 

Sirn,—As it may not be generally known, that Mr. Collinge’s 
spherical hinge is constructed upon the purest anatomical principles; 
and, as I am in the habit of illustrating my remarks upon the ‘ me- 
chanical structure of the human skeleton, compared with those of 
animals,” in my popular lectures on that subject, by an exhibition 
of this invention, po it right to trouble you with a few observa- 
tions on the structure of the hinge, and the joint it imitates. In 
doing so, I have no other object in view than to make more generally 
known the great ingenuity of the inventor; and to observe that this 
constitutes an illustration of the beneficial consequences that may re- 
sult from the diffusion of that knowledge which teaches the compo- 
nent parts of animal bodies, which are well known to be constructed 
upon the truest mechanical principles. 

The hip joint forms that species of articulation denominated, by 
anatomists, enarthrosis, or the ball and socket joint, by means of 
which the inferior extremity can be moved, in a circular direction, 
every way: the head of the thigh bone forming a laige ball, which is 
received into a corresponding cup or cavity formed for its reception 
in the hip bone. Now this is exactly the mode of construction fol- 
lowed by Mr. Collinge, in his patent hinge. ‘The resemblance is 
carried even farther. In the living joint a small quantity of synovia 
is secreted, by a series of diminutive glands, for the purpose of lu- 
bricating the surfaces in contact, and preventing the effects of fric- 
tion. This is popularly, and not inaptly, called joint oi/; though, in 
point of fact, it is not an animal oil, but resembles albumen, or white 
of egg. In Mr. Collinge’s hinge there is, in the same way, an aper- 
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ture to admit a small portion of oil at the top, with another at the 
bottom, for its escape, when a new su ply is required; and, to com- 
plete the imitation of nature, the whole is constructed perfectly air- 


tight. 
“[ understand this species of hinge is now extensively used for 


ates, rudders, &c. for which purpose I should conceive it to be ex- 
cellently adapted. 
Yours, &c. 


W. H. Dewuurst, Surgeon. 


Professor of Human and Comparative Anatomy. 
Fig. 2. 


Foil 
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Fig. 1. 
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416 Protection of Firemen. 
Description. 

Fig. 1, is a perspective view of the upper half of a patent improved 
butt hinge; the spherical which in 
spherical cavity, made in the lower half of the hinge; b shows the re- 
cess, in which is placed a leather collar, to exclude air and dust. 

Fig. 2, is an elevation of the same hinge, when the upper and 
lower halves are united. 

Fig. 3, is a vertical section of Fig. 2; a the spherical bearing; 4, b, 
the recess which contains the leather collar c, c; d the hemispherical 
cavity which contains the spherical bearing a, and also the oil neces- 
= to lubricate the surfaces, and thereby prevent friction. 

ig. 4, represents a vertical section of parts of a hinge, suitable 
for heavy gates ; e shows the groove formed in the spherical bearing, 
which permits the oil to flow up and lubricate the bearing surfaces 
every time the hinge is moved; / the head of a screw which may be 
withdrawn to let out the foul oil through the hole g; h, the head of 
a similar screw, that may be taken out when fresh oil is applied, 
which will run down through the hole i, and fill the hecstaphnerieal 


cav d. 

Ve pive above a more particular description of the invention so 
obligingly pointed out by Mr. Dewhurst, to the attention of our read- 
ers; it is, indeed, a most ingenious and very philosophical contri- 
vance. We have been informed that, in the year 1Z98, the principle 
of this invention was applied to support an immense windmill shaft, 
on Sir Bethel Codrington’s sugar estate in Antigua, where it remain- 
ed, without inspection, nineteen years and a half; and that, when ex- 
amined, it was apparent that the spherical pivot, and receiver, had 
never been in contact, the oil having kept their surfaces in a state of 
constant separation, and prevented all Piction._-En. Mec. Mac.]| 


Protection of Firemen. 


On the 4th of April M. Gregori communicated some details of the 
experiments recently made in Italy by the Marquess Origo, comman- 
dant of the firemen. at Rome, with a view to guarantee them from the 
effects of entering houses while a prey to conflagration. Acting on 
the received opinion that the Romans employed a mixture of clay 
and vinegar to extinguish flames, he tried that mixture in every man- 
ner, but it produced no satisfactory result. He then dipped two com- 
plete suits of firemen’s dresses, including boots, gloves, and two 
cowls, made of the same cloth as the dresses, in a solution of sul- 
phate of alumine and sulphate of lime, and when dried, saturated 
them with soap water. ‘T'wo firemen were clothed in these dresses, 
and their faces covered with incombustible masks, covered with 
cloth saturated with a saline solution; the openings for the eyes were 
covered with a web of amianthus, and small damp sponges were 

laced in their mouth and ears. Thus protected, they entered a 
sea 23 feet long and 3 feet wide, filled with burning wood, which 
they traversed ten times without the slightest injury. Their clothes 
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were not damaged, although they had remained fifteen minutes ex- 

d to the action of the flames. ‘The only effect produced on the 
men was the increase of the pulsation from 70 to 125. These dresses 
cost but two pounds sterling each ; and are, therefore, in that respect 
more eligible than those composed of amianthus, as recommended b 
the Chevalier Aldini. M. Origo also extinguished flames of consi- 
derable violence by playing on them with the solution of sulphate of 
alumine and clay, by means of a common engine.—oyal Academy 
of Sciences of Paris. 


Noricxs. 


4 Treatise on Mechanics, by Captain Henry Kater, Vice President, 
Royal Society, and Rev. Dionysius Lardner, LL.D. F. R. S. 


E. 


Tue above named work, which makes the fifth volume of Dr. 
Lardner’s Cabinet Cyclopedia, has been reprinted both in Boston 
and Philadelphia. In this volume, the general properties of matter 
are explained in a clear and familiar manner; this, with The Laws 
of Motion; Gravitation; ‘The Simple Machines, or Mechanic Powers; 
Wheel Work; The Means of Modifying Motion; Friction, and the 
Rigidity of Cords; The Strength of Materials; and an Investigation 
of the Nature and Uses of Balances and Pendulums, constitute the 
contents of the work. The different parts of the subject are treated 
without the introduction of mathematical formula, and the writers 
have been eminently successful in stepping down from the eminence 
on which they stand, to lead others up in the paths of science. The 
difficulty of doing this has been fully evinced in some of the num- 
bers of the Library of Useful Knowledge, and other works intended 
for popular instruction, which, although they have evinced the learn- 
ing of their authors, have too frequently been very illy adapted to 
the end proposed. 

In the present work, the illustrations are very happily chosen; 
the beaten track has been departed from in many instances, so that 
those who have the popular treatises on mechanics upon their shelves, 
may still peruse this with real advantage. The chapter on Balances 
and Pendulums contains more direct and satisfactory information on 
these subjects than can be any where else found in the same com- 


pass. 


The Academic Pioneer—conducted by the Editorial Committee of the 
Western Academic Institute, No. 1, Vol. J. Cincinnati, 1831. 


We have just received the above pamphlet, and learn from it that 
the Academic Institute, consists of an association of teachers in the 
city of Cincinnati, formed for promoting the cause of general educa- 
tion. It is proposed by them to publish a monthly journal, at two 
dollars per annum, to diffuse such information as may be thought 

Vor. VIIL—No. 6.—Decemser, 18351. 53 
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most conducive to the object in view. The number before us is in- 
tended to form the first of the series. Its contents are an Address 
by C. B. M*Kee; The Constitution of the Society; A Discourse on 
by the Rev. Dr, Bishop, President of Miami University; 
Address b r. Alexander Kinmont; Officers; Prospectus, &c. 

Although we do not find in either of the published addresses any 
thing particularly novel, or striking, and have to regret that in point 
of composition they are not more creditable to their authors, yet we 
rejoice to see the teachers of youth uniting together in order to pur- 
sue measures calculated to enlarge their own sphere of knowledge, 
and, of course, to promote the improvement of the pupils committed 
to their care. 


Knowledge for the People, or the Plain Why and Because. By John 
Timbs, Editor of ‘Loconics’ Arcana of Science and /rts, §c. No. 
1, 18mo. 72 pages, 123 cts. Lilly & Wart, Boston. 


Tuis is a very good title to a very indifferent book. The Whys 
are in most cases well enough, but the Becauses are, in numerous 
instances, non sequeters, or tend to “ darken council with words with- 
out knowledge.’? This “ Knowledge for the People” proceeds upon 
the supposition that the people already know all about the meaning 
of oxygen, hydrogen, and other chemical agents, as well as many 
other things, which, if they did know, such a work as the author 
intended to produce, would be of very little value. 

The first question is, ** Why are coke and charcoal fires free from 
smoke?” and the reply, ‘*Because their moisture has been previ- 
ously dissipated; this moisture producing the smoke of coal fires.” 
Should some schoolboy ask Mr. Timbs, why it is then that moisten- 
ed charcoal does not smoke when put upon the fire, he would have 
to imagine some other Because before he could answer the question. 
Is it the moisture in pitch, tar, resins and oils, which causes them 
to smoke when burnt? ; 

The next Because introduces ‘gases,’ ‘active caloric,’ latent 
heat,’ ‘ radient heat,’ &c. &c. as familiar acquaintances of the people. 
We have a very intelligent community in the United States, but the 
great body of the operative classes of England must leave ours far in 
the rear, if they can derive instruction from Becauses thus construct- 
ed. 

At page 4, we have ** Why does sunshine extinguish a fire? Be- 
cause the rays engage the oxygen which had hitherto supported the 
fire.” We really not what kind of engagement is here intend- 
ed; for although the sun is introduced, and actively concerned in the 
contest, he does not throw any light upon the subject. 

At page 5th we learn, that clyher thrown upon a fire not only de- 
composes the atmospheric air, but absolutely annihilates it. 

We might notice similar absurdities, on almost every page, inter- 
mixed, it is true, with some good Becauses, borrowed from Arnott, 


and others, and possibly, in some instances, supplied by the author 
himself, 
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Should the parts which are to follow manifest as little tact at ex- 
planation, and as much ignorance of the subjects to be explained, 
we hope that the American publishers will cause them to be expur- 
gated 4 remodelled, before they are placed in the hands of our 
‘People. 

Since writing the foregoing we have seen two additional numbers, 
the 2nd and 3d, of the PlainWhy and Because; the second is devot- 
ed to Zoology, the third to Origins and Antiquities. In point of ge- 
neral correctness they are to be preferred to the first number, but 
still we find in them but little to praise, or to approve. The same 
want of ane in the Becauses, pervades the whole, and inter- 
feres with the utility of the work. The number on origins and anti- 
quities, relates principally to manners and customs in England upon 
points but little understood, and possessing but little interest, in this 
country. 


Scientific Tracts designed for instruction and entertainment, and 
adapted to Schools, Lyceums, and Families; conducted by Josiah 
Holbrook and others. ~ $1 50 per annum for twenty-four numbers 
in 12mo. 24 pages each, Carter & Hendee, Boston. 


We have seen thirteen numbers of this publication, and although 
upon the whole we think favourably of the work, there are some parts 


of it which are not skilfully managed, and several inaccuracies in point” 


of fact. The second number, treating upon Geology, may be cited 
as a proof of the latter, as it ascribes to this science what belongs to 
mineralogy and chemistry. We are told, for example, that geolo 
‘*has brought to view inexhaustible deposits of the material for the 
manufactory of the beautiful pigment under the name of chrome yel- 
low;” and again, that ‘*it has led to the establishment of a manufac- 
tory of epsom salts, where seven or eight hundred tons are made in 
a year!” It certainly was not by the aid of geology that either the 
chromate of iron, or the magnesian mineral referred to was disco- 
vered, nor did it suggest the preparations made from them. 

In the number treating of the atmosphere we are told that ‘* from 
the reflective power of the atmosphere we derive the delightful twi- 
light before the sun rises, and after he has passed from our view.” 
Here reflection is manifestly put for refraction. It is also said that 
“the atmosphere extends to nearly fifty miles from the surface of 
the earth.” We are unacquainted with its extent, but have abun- 
dant reasons to conclude that it greatly exceeds the limit here as- 


signed. Such a statement might be justified by a reference to the — 


older writers on natural philosophy, but is altogether inconsistent with 
or views upon this subject. 

otwithstanding these objections, there are some of the numbers 
of this work whieh we think merit unqualified praise. The 5th, on 
the Eye, and the 12th, on the Ear, both written by Jerome V. C. 
Smith, M. D., are particularly excellent. 
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__ Meteorological Observations for November, 1831. 


| Therm. Barometer. | Wind. 
| Dew -——-|Water (State of the weather, and 


Days.|Sun| 2 | Sun |, SS ae fallen in Remarks. 
rise. rise. {2 | Direction. | Force. 


from the 


| 


{uches. 
| Moderate. Clear day. 
Clear—flying clouds. 
Clear day. 
White frost—clear—cI'dy 
do do clear. 
clear: cI'dy. 


Barometer. 


30.10 on 6,8,&9th. 
28.82 on 22nd. 


29.26 


Cloudy—hazy. 
Fog—cloudy; rain night. 
Cloudy —clear. 
Moderate. Clear—cloudy. 
do. Cloudy—clear. 
. |Blustering. Cloudy—flying clouds. 
do. Flying clouds—clear. 
do. Frost—clear. 
Moderate. Clear day. 
do. Cloudy; drizzle. Rain n’t. 
Biustering. Clear day. 
Moderate. White frost—clear. 
Blustering. Do clear; cl’'yd; rain even- 
do. 45 [Snow, wind high. 
do. Flying clouds. 
do. Clear day. 
Moderate. Clear day. 
do. |Cloudy; snow; hail. 
Blustering. | Rain; cloudy. 
do. Flying cl’ds; clear; light 
do. Clear day. (snow n’t. 
Moderate. ear day, 


ERRATA. 


. 40, read continued from p. 89. 


64. on 10th. 
There are some other obvious errors; at the distance of the editor 


Thermometer. 
20. on 30th. 


do. 
do. 
dable. 


ght during the month, 
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INDEX. 


AMERICAN PATENTS, LIST OF, WITH 


March, 1831. 


. Rifles for ‘sharpening edge tools, 


Oval axe machine, ° 
Lamp, improved 

Stove for anthracite, 
Rail-roads and cars, 


. Raising vessels for repair, 
. Knitting machine, 


Thrashing machine, 


. Stereotype blocks, 


Thrashing machine, 


. Propelling rail-way carriages, 
. Malleable iron, making 

. Applying water to wheels, 

. Gas metres, ° 

- Door knockers, 

. Cutting wooden screws, 

. Paper making, 

. Loom, improved 

. Grinding apples, 

- Boilers, preventing explosions, 
. Grooving sheet metal, . 


22, Steam engine boiler, 


3. Grist mill, 


Lamps, improved 


. Trusses for Hernia, 

. Boot making machine, 

. Augur, 

. Thrashing machine, 

. Splitting leather, 

Lamps, hanging, improved | 
. Wheel carriages, 

. Alloy for sheathing ships, 
. Steam boats for rapids, 

Mixing paint, 

. Brick pressing machine, 
- Loom for Webbing, &c. 


. Lotteries, gonstructing and drawing 


. Brick pressing machine, 


April, 1831. 


- Was ning gold ore, 

Thrashing machine, 

- Wood screws, machine for 

- Laths, cutting by circular saw, 
Metallurgical operations, 


EDITOR’s REMARKS, &c. 


Peleg Barlow, 

Stephen Hyde, 

Lewis F. Gallup, . 
Stephen C. Roe, 

Emmor Kimber, ib. 
Joshua Cleeves, 
J.M*Mullin & J. Hollen, jr. 10 
J.C. Gentry, 
Bradbury Hackett, 

Fayette Cross, ° 
Abraham Pawling, 

Seth Boyden, 

Joseph Michener, 

H. Robinson, 

Increase Wilson, 

John Morrison, ‘ 
Solomon Stimpson, 

G. Deterick & J. Conger, 14 
Silas Freeman, o. 
William A. Turner, 

John Woolley, 
Samuel Forbes, 
Joseph Yeamans, . 

J. W. Shulze & J. Trull, ib. 
Jesse C. Earle, 
Nicholson Mills, . 

George Shetter, 

Abraham W. Summers, 
Augustus S. Dawley, . 
William Lawrence, 

Henry Chapman, 

John Revere, 

Thomas Blanchard, 
Jonathan Linnell, jr. 

A. M‘Clung, ib 
A. G. Bill & G. ‘Spalding, ib, 
J. K. Casey, ib. 
John Sites, 


John Powell, 

G. Conde & J. Tousey, 
Hazard Knowles, 
Chaning Madison, 
Richard Wilcox, 
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6. Metallurgical operations, 

7. Metallurgical operations, 

8. Washing machine, . 

9. Thrashing and cleaning wheat, 
10. Malleable iron, manufacturing 
11. Glass frames for pictures, 


12. Rags, washing for r 
13. Scoop shovel, _— 


14. Boilers, preventing their bursting, 


15. Coke from anthracite, 

16, Metronome for music, 

17. Boiler for liquids, 

18. Spades and a making 
19. Press, 

20. Churning by air, 

21. Scythe sneaths, bending - 
22, Horse shoes, machine for 

23. Fire, blowing by steam, = - 
24. Thrashing machine, - 

25. Mills, improved - 
26. Corn shelling machine, 

27. Propelling boats, mills, &c. 

28. Rendering articles water proof, 
29. Mixing clay or mortar, - 
30. Washing or churning punshine, 
31. Smut machine, 

32. Water wheel, - 

33. Stone breaking machine, - 


34. Congress spring water, imitation of 


35. Corn shelling machine, . 
36. Thrashing machine, - 

37. Propelling wheels, for boats, 
38. Gas lamps, self-generating 

39. Jointing staves for barrels, 

40. Constructing ships, - 

41. Tubs, &c. without staves, 

42, Power, generating = - 


43. Teaching arithmetic, a 
44. Marine rail-way, - 
45. Rotary pump, - 


46. Rotary steam engine, - 
47. Hollow ware of zinc, 
48. Fire ladder and escape, 
49. Couches, sofa, &c. - 
50. Door locks, 

51. Machine for cleaning fur, 
52. Casting lead pipes, = - 

53. Boat for canals, - 
54. Thrashing machine, - 

55. Grist mill, self-stopping = - 
56. Washing ‘machine, . 

57. Toggle Joint press, 


58. Polishing and graining leather, 
59. Sheaves for blocks, 

60. Churn, - - 

61. Power loom, - - 
62. Tanning, - 


63. Washing machine, 


Richard Wilcox, 


Richard Wilcox, 
M. D. Mulford, ° 110 
Samuel Lane, 
Seth Boyden, ib. 
John Scott, . 
John Ames, . ib. 


E. Mudge & R. Tenny, _ ib. 
William A. Turner, 112 


Moses Isaacs, ° ib. 
Uri Emmons, . - 113 
Richard M. Beach, ib. 
C.Richmond & Caswell, ib. 

Luther Carman, 
Elias V. Coe, F ib. 
John Knight, - 114 
David Anthony, jr. . ib. 


Joel Eastman, - 115 
William B. Marks, - 116 
Elias Davis, - ib. 
Jabez Parker, 
A. Parkhurst & S. Bacon, 117 
George H. Richards, ib. 
Aaron Parkhurst, ie 
John White, ib. 
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ADDRESS. 


To the Manufacturers and Mechanics of the United States. 


The Committee on Premiums and Exhibitions of the ** Franklin 
Institute of the State of Pennsylvania, for the Promotion of the 
Mechanic Arts,” inform the manufacturers, mechanics, and arti- 
zans of the United States, that the seventh exhibition of American 
manufactures will be held in the city of Philadelphia, on the 4th, 
5th, 6th, and 7th of October, 1831, to which all persons are invited 
to send the products of their skill, ingenuity, and industry. 

In order that the happy results which have attended former 
exhibitions may be secured for the one now announced, the Com- 
mittee have determined to pursue the same system, with such 
modifications as increased experience leads them to believe will 
be beneficial. 

The annexed regulations have been adopted for the occasion, 
and to these the Committee invite the particular attention of all 
who wish to deposit their goods. 

It will be seen that the list of premiums is more varied and 
extensive than on former occasions. This measure has been 
adopted with a hope that it would enlist a larger share of public 
attention, and add to the value and interest of the exhibition. 
The regulations have been framed to secure the fullest impartiality 
on the part of the judges, and, it is hoped, will enable the Com- 
mittee to accomplish the arduous and delicate task of discrimina- 
tion, with that success which has attended the exertions of their 
predecessors. This is the most difficult, and perhaps the only un- 
pleasant duty attached to the exhibitions. But the liberal confi- 
dence of the public, as well as the good sense and candour of the 
depositors, have hitherto contributed to relieve the task from many 
of its asperities; and the Committee hope, that as their exertions 
will be equally strenuous, their measures will be viewed with the 
same kindness and liberality. 

The Institute have no other object in their exhibitions, than the 
promotion of American manufactures, by encouraging and stimu- 
lating our artizans, by creating a wholesome competition between 
those employed in similar branches, and by arraying together all 
that can contribute to remove the unfounded prejudices that are 
entertained against American manufactures. 

The Committee take the liberty of reminding competitors for 
premiums, that the real merit of otherwise valuable specimens of 
art is much diminished by the injudicious introduction of heavy 
mouldings and carvings, incongruous forms and unharmonious 
colours. Experience proves that a discerning public have hitherto 
expressed a decided preference for those productions which com- 
bine simplicity with elegance. 
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Whilst it is desirable that such articles should be exhibited as 
are calculated to display the high attainments of our mechanics, 
and which manifest the utmost skill and delicacy, it is considered 
as equally, and, indeed, more important, that those which are of 
universal consumption, and which are manufactured in large 
quantities, should also appear, and that these should be of the 
kind and quality which are ordinarily made. 

WILLIAM H. KEATING, ) 
SAMUEL J. ROBBINS, 
JAMES RONALDSON, 

M. W. BALDWIN, - 
FREDERICK FRALEY, 
JOSHUA G. HARKER, 
ALEXANDER FERGUSON, 
J. HENRY BULKLEY. 


Published by order of the Board of Managers. 
M. D. Lewis, Chairman. 


Com. in Poem. and 
Exhibitions 


W. Hamitton, Actuary. 
Philadelphia, February \0, 1831. 


REGULATIONS. 


1, All articles intended for competition must be deposited, at, latest, on Mon- 
day, the third of October, at twelve o’clock, (noon. ) 

2. The judges shall be appointed on the twenty-sixth of September, and a 
list of them published in one or more newspapers. 

3. To insure perfect impartiality, the Managers, and all firms or partnerships 
in which Managers are interested, shall be excluded from competition, and no 
Committee shall award a premium or compliment to any of its members. 

4. No premium shall be awarded for an article that has received one at any 
other public exhibition; and none can receive a premium that is not equal in 
quality to the best articles of similar manufacture, presented at former exhibitions. 

5. Whenever the price is made a condition of premium, the makers must 
engage to furnish the required quantity at the price affixed. 
aan Proof of origin must be furnished, if required, for every specimen offered 

premium. 

7. The managers reserve to themselves the privilege of withholding a pre- 
mium, whenever the article is deemed not to deserve it. 

8. Should articles of extraordinary merit be presented, the managers will 
pied igs extend premiums to them, although not embraced in the an- 
ne ist. 

9. A full re of the premiums awarded, and of the principal goods ex- 
hibited, as well as a catalogue of all others, shall be published immediately 
after the exhibition. The reports of the judges, or parts of them, shall be ap- 
pended to the general report, with their signatures. 

10. All goods intended for competition, must be accompanied by an invoice 
stating the price. 

11. Arrangements will be made to exhibit to advantage any working models 
that may be sent in for exhibition, and the managers respectfully invite contri- 
butions in this branch. Experience has shown the interest which the public 
take in them; and the managers are impressed with a conviction that the dis- 
play of them is calculated to convey useful information. A careful and com- 
petent superintendent will be provided. 
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LIST OF PREMIUMS. 
1831. 


1. To the person who shall manufacture in the United States, the 
greatest quantity of iron from the ore, during the year ending Sep- 
tember 1, 1831, using no other fuel than anthracite, the quantity 
not to be less than twenty tons. “l Gold Medal. 


2. To the person who shall manufacture in the United States, the 
greatest quantity of iron from the ore, during the year ending Sep- 
tember 1, 1831, using no other fuel than the bituminous coal, the 
quantity not to be less than twenty tons. A Gold Medal. 


3. To the person who shall invent the best grate or stove for the 
consumption of anthracite in cooking and other domestic purposes, 
in small families, one hundred dollars and Al Silver Medal. 

The grate or stove must be better and cheaper than any now 
in use, Its price must be under fifteen dollars, and the maker must 
obligate himself to furnish any required number, (not exceeding 
fifty,) at the same price and of equal quality. No grate or stove 


shall be received for competition, in which the fumes resulting from 
the combustion of the anthracite are brought into contact with the 
food to be cooked. 


4. To the person who shall invent the best grate or stove for pur- 
poses similar to the preceding, but applicable for large families, 
hotels, &c. 4 Silver Medal. 

The conditions to be the same as in the above, except that the 
price is not limited, but the cost for which it can be made will be 
taken into consideration in determining the merit of the claims 
presented. 


5. To the inventor of the best constructed furnace and boiler, 
superior to any now in use, for generating steam, with anthracite, 
_ & Silver Medal. 
Certificates will be required of the furnace having been in use 
— time, of the quantity of coal consumed, and of the effect pro- 
duced. 


6. To the maker of the best mountain barometer, which shall 
combine portability with great accuracy and durability. The scale 
to be divided by the aid of a vernier into at least the two thousandth 
part of an inch; with thermometers attached to the instrument, and 
divided according to Fahrenheit’s scale, at least into degrees. The 
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case for enclosing the barometer in travelling, should serve as a 
stand for it when in use. A Silver Medal. 


7. To the maker of the best theodolite. 4 Silver Medal. 

The instrument to be provided with an achromatic telescope, 
furnished with a sun shade, reading both in the horizontal and ver- 
tical planes, by means of verniers to 30 seconds. The horizontal 
circle numbered to 360°. ‘The graduated circles or arcs, and ver- 
niers, to be of silver, and all the movements by tangent screws; the 
instrument to be provided with fixed eye glasses. 

The principles governing the construction, the results from ac- 
tual trial, the appropriateness of the alloys, the propriety in the 
strength of the different parts, the entire weight and portableness, 
and the workmanship generally will decide the premium for this 
instrument. 


8. To the maker of the best level. 4 Silver Medal. 
The spirit glass to be about 8 inches in length, with an erect 
achromatic telescope provided with a sun shade. 

The considerations governing the award in this case to be similar 
to those for the theodolite. The facilities in making the adjustment, 
and their permanency being of primary importance in this instrument, 
will have a corresponding influence in making 

e award. 


9. To the maker of the best surveyor’s compass. .7 Silver Medal. 
The needle to be about six inches in length. ‘The graduations to ex- 
tend to half degrees, and without any apparatus to compensate for the 
variation. ‘The compass box to be without letters, or even the /leur 
de lis, though the cardinal points should be represented by lines. 
The instrument to be provided with the tripod staff. ‘The consider- 
ations determining the awards for the theodolite and level will de- 
cide the merits of this instrument. 


10. To the maker of the best levelling staff. .2 Silver Medal. 

The staff to be of wood, armed with shoes; graduated decimally, 
and to read by a vernier to the thousandth part of a foot; the least 
and greatest height the staff is capable of designating—the wood en- 
suring sufficient strength without inconvenient weight and liability 
to warp—and the facility and accuracy in use are the considerations 
which will govern the award in this case. 

It is recommended that until the premiums on Nos. 7, 8, 9, and 
10, are awarded, the makers’ names be omitted from the instruments. 
Should these four premiums be awarded to the same maker, then, 
instead ef giving him the four silver medals, he shall be entitled to 
“1 Gold Medal. 


11. To the maker of the best rifle gun, iron mounted, with per- 
cussion lock and double triggers, to carry a ball of from 25 to 35 to 
the pound, and not to exceed $20 in price. Silver Medal. 
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iz. To the maker of the best rifle gun, with percussion lock and 
double triggers, to carry a ball of from 50 to 75 to the pound. 


ai A Silver Medal. 
No limitation —_ fixed to the price of the rifle in this premium, 
it is to be understuod that in the award of it, the beauty as well as 
the excellence of the workmanship will be considered. 


13. To the maker of the best double barreled fowling piece with 
percussion locks. 2 Silver Medal. 

14. To the maker of the best oil from cotton seed, not less than 
one hundred gallons to be made. A Silver Medal. 


15. To the maker of the best vegetable oil that will answer as a 
substitute for olive oil. It must free from flavour. Not less 
than one hundred gallons to be made. Silver Medal. 


16, To the manufacturer of the the best margaric candles, not 
less than one thousand pounds to be made. A Silver Medal. 


17. To the manufacturer of the best specimens of isinglass or fish 
glue, not less than twenty pounds in sheets to be exhibited. 
A Silver Medal. 
18. To the maker of the best ordinary glue, such as is used by 
cabinet makers, hatters, bookbinders, printers, &c. @ Silver Medal. 
The premium to be awarded for its fitness for all the above men- 
tioned purposes. 


19. To the maker of the best white vellum quarto post paper, 
made from the best No. 1 domestic rags, weighing not less than 8 
lbs. per ream. Not less than one hundred reams to be made, and 
ten reams to be exhibited. A Silver Medal. 

20. To the manufacturer of the best specimens of porcelain. 

A Sitwer Medal. 

The specimens to constitute a tea set of not less than seventy-two 

ieces. In awarding this premium, the texture of the ware, its co- 
mm painting, gilding, and the elegance and tastefulness of the 
forms will be taken into consideration. 


21. To the manufacturer of the best dinner set of blue and white 
China, of not less than one hundred and twenty pieces, 
A Silver Medal. 
The same considerations as in the preceding will influence the 
award of this premium. 


22. To the maker of the best and most extensive variety of cut 
glass. 1 Silver Medal. 

In awarding this premium, the judges will determine whether the 
glass is transparent and colourless, free from flaws or air bubbles— 
the forms tasteful and symmetric—the cutting regular and chaste— 
and the specimens combining most of these qualities in the greatest 
variety of pieces, shall be deemed the best. 


23. To the maker of the best constructed lamp for illuminating 
the streets of a city. A Silver Medal. 
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24. To the maker of the best and most extensive variety of man- 
tel, astral, or ing lamps. A Silver Medal. 

In the award of this premium,.due regard will be paid to the con- 
struction of the lamp in all its parts—to propriety and.elegance of 
form—and to the excellence of the workmanship in every respect. 


25. To the maker of the best sideboard, to combine usefulness 
as well as beauty. A Silver Medal. 


26. bf the maker n-beay best ladies’ cabinet secretary and book 
case, of wood, the or uce of the United States. 
A Silver Medal. 


27. To the maker of the best set 6f cabinet chairs and sofa to 
match; not less than 12 chairs and one sofa to be exhibited, all of 
wood the growth and produce of the United States. .7 Silver Medal. 


28. To the apprentice who exhibits the best specimen of his own 
work in mortising and tenoning wood, not less than 12 mortises and 
tenons to fit together, also six veneered columns, suitable for bureaus 
or sideboards. A Silver Medal. 

No premium will be awarded for the cabinet ware unless the de- 
sign be chaste and elegant, and the workmanship equal to the best 
exhibited on former occasions. 


29. For the best cast iron hollowware, tinned inside, for culinary 
purposes, to be equal to the best British goods of the same descrip- 
tion, not less than one dozen pieces to be exhibited. 

4 Silver Medal. 


30. For the best brass ny | kettles, equal to those made in 


zen to be exhibited. 
A Silver Medal. 


31. For the best bell metal kettles, not less than one dozen to be 
exhibited. A Silver Medal. 


$2. For the best iron wire of assorted numbers, from 7 to 25, not 
less than 200 Ibs. to be exhibited. A Silver Medal. 


$3. For the best brass wire of assorted numbers, from 7 to 25, 
not Jess than 200 Ibs. to be exhibited. A Silver Medal. 


34. For the best card wire of assorted numbers, from 30 to 35, 
not less than 200 Ibs. to be exhibited. 4 Silver Medal. 


35. For the best cast steel hand and pannel saws, 26 inches long, 
not less than one dozen of each to be exhibited. .7 Silver Medal. 


36. For the best cast steel iron back saws assorted, from 10 to 18 
inches long, not less than two dozen to be exhibited. 
A Silver Medal. 


37. For the best tea set of silver plated goods. @ Silver Medal. 


38. For the best set of table cutlery, to consist of not less than 
51 pieces. A Silver Medal. 


Great Britain, not less than one 
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59. For the best anvils, equal to the mouse hole anvils, assorted 
from 1 to 2 cwt. not less than five anvils to be exhibited. 
A Silver Medal. 


40. For the best japanned tea trays, the japanning to be done 
upon American sheet iron, not less than six trays to be exhibited. 
A Silver Medal. 


41. For the best bar iron, from 2 to 5 inches square, and round 
iron from 2 to 5 inches in diameter, not less than 5 tons of each to 
be made, and 5 cwt. of each to be exhibited. A Silver Medal. 


42. For the best cast steel of assorted sizes, not less than 2 cwt. 
to be exhibited. A Silver Medal. 


43. For the best sheet iron, equal to that made in Russia, not 
less than 24 sheets to be exhibited. A Silver Medal. 


44. For the best cast steel files, from 6 to 14 inches in length, 
one dozen of each, rough, bastard and smooth cut, to be exhibited. 
A Silver Medal. 


45. For the best smiths’ vices, equal to those known by the name 
of tower vices, not less than five to be exhibited, and to — from 
30 to 80 Ibs. A Silver Medal. 


46. For the best trowels for the use of stone masons, bricklayers, 
and plasterers, not less than twelve of each to be exhibited. 
A Silver Medal. 


47. For the best sample of drab and olive bang-up cord and velve- 
ieen, not less than two hundred yards to be exhibited. 
Silver Medal. 


48. For the best sample of green and red canton flannel, not 
less than twenty-six inches wide, and two hundred yards to be ex- 
hibited. A Silver Medal. 


49. For the best sample of white canton flannel, twenty-six inches 
wide, not less than two hundred yards to be exhibited, and to be 
superior to any before offered. A Silver Medal. 


50. For the best sample of § cambric muslin, made of yarns from 
number forty to one hundred and twenty, not less than five pieces of 
twelve yards each to be exhibited. 4 Silver Metlal. 


51. For the best sample of $ book muslin, made of yarns from 
No. one hundred to two hundred, not less than five pieces, of ten 
yards each, to be exhibited. A Silver Medal. 


52. For the best sample of plain and figured laces and lace veils, 
to be exclusively of American manufacture. A Silver Medal. 


53. For the best sample of furniture chiutz, not less than four 


colours, and not less than five pieces of twenty-eight vards each, to 
be exhibited. A Silver Medal. 
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54. For the best sample of rich chintz prints, for ladies’ dresses, not 
less than three colours, and not less than five pieces of twenty-eight 
yards each, to be exhibited. A Silver Medal. 


55. For the best sample of single coloured prints, the price not to 
exceed eleven and a half cents per yard, not less than five pieces, of 
twenty eight yards each, to be exhibited. A Silver Medal. 


56. For the best sample of single or two coloured prints, the price 
not to exceed fifteen cents per yard, not less than five pieces of 
twenty-eight yards each, to be exhibited. A Silver Medal. 


_57. For the best sample of two blue prints, not less than five pieces 
of twenty-eight yards each, to be exhibited. A Silver Medal. 


58. For the best sample of printed cotton handkerchiefs, not less 
than ten dozen to be.exhibited, and to measure square. 
A Silver Medal. 


Colours of all printed goods to be permanent. 


59. For the best sample of plain chintz or coloured cambrics, 
some of which to be pink, hight blue, green, and yellow, not less 
than ten pieces to be exhibited. A Silver Medal. 


60. For the best sample of 4+ fancy gingham in imitation of the 
Scotch, of yarn No. 45 or upwards, not less than ten pieces of stripes 
and checks of equal lengths, to be exhibited. A Silver Medal. 


61. For the best sample of indigo blue checks, not less than one 


hundred and fifty yards to be exhibited. A Silver Medal. 


62. For the best sample of pantaloon stuffs $ to | wide, all cotton, 
or cotton and wool, not less than two hundred yards to be exhibited. 
A Silver Medal. 


63. For the best sample of ladies’ white cotton hose, not less than 
five dozen to be exhibited, and to be put up as well as the imported 
article. A Silver Medal. 


64. For the best sample of ladies’ black worsted hose, not less 
than two dozen to be exhibited, and to be put up as well as the im- 
ported article. A Silver Medal. 


silks. 
65. For the best sample of sewing silk, blue, black, and assorted 
colours, not less than five pounds of sixteen ounces each, to be 


exhibited, to be put up after the manner of the Italian. 
A Silver Medal. 


66. For the best sample of silk hosiery, not less than one dozen 
to be exhibited. A Silver Medal. 


67. For the best sample of black and white silk gloves, not less 
than one dozen pair of each colour to be exhibited. 
A Silver Medal. 
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68. For the best sample of printed silk pocket handkerchiefs, to 
measure square, not less than three pieces, of seven handkerchiefs 
each, to be exhibited. A Silver Medal. 


N. B. The material and manufacture of all silk goods to be 
exqlusively American. 


69. For the best specimen of full blue satinett, indigo dye, to 
measure at least twenty-eight inches wide, and not less than five 
pieces to be exhibited. A Silver Medal. 


70. For the best specimen of fancy mixed satinett, to measure at 
least twenty-eight inches wide, and not less than five pieces to be 
exhibited, A Silver Medal. 


71. For the best sample of saiinett, the price not to exceed sixty- 
five cents ar and not less than five pieces of different colours 
to be exhibited. A Silver Medal. 


72. For the best sample of blue, black, and fancy, single or 
double milled cassimeres, all to be permanent colours, not less than 
five pieces to be exhibited. A Silver Medal. 


73. For the best sample of superfine blue or black cloth, perma- 
nent colours, not less than sixty inches wide, and exclusively of 
American manufacture. A Silver Medal. 


74. For the best sample of blue cloth, indigo dye, to measure not 
less than fifty-four inches wide, price not to exceed three dollars per 
yard, and not less than forty yards to be exhibited. 

A Silver Medal. 


75. For the best sample of fancy coloured cloth, to measure not 
less than fifty-four inches wide, and not less than forty yards to be 
exhibited. A Silver Medal. 


76. For the best sample of milled drab cloth, te measure not less 
than forty-five inches wide, price not to exceed one dollar and fifty 
cents per yard, and not less than fifty yards to be exhibited. 

A Silver Medal. 


77. For the best samples of red and green baize, not less than one 
hundred yards to be exhibited. A Silver Medal. 


78. For the best sample of fine white gauze flannel, not less than 
three pieces of forty-six yards each, or six half pieces of twenty- 
three yards each, to be exhibited. A Silver Medal. 


79. For the best sample of worsted stuff goods, coloured or black, 
not less than one hundred and twenty yards to be exhibited, and if 
bombazetts, to be in pieces of twenty-eight yards each. 

A Silver Medal. 


80. For the best sample of ingrain carpeting, thirty-six inches 
wide, not less than sixty yards to be exhibited. .2 Silver Medal. 


81, For the best sample of Venetian carpeting, twenty-seven or 
thirty-six inches wide, not less than sixty yards to be exhibited. 
A Silver Medal. 
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82. For the best sample of Brussels carpeting, not less than forty 


yards to be exhibited. A Silver Medal. 
83. For the best sample of straw bonnets, if superior to any be- 
fore exhibited. A Silver Medal. 


84. For the best sample of three point blankets, in imitatioh o| 
the Mackinaw blankets, to measure not less than six feet six inches 
long, by five feet six inches wide, to weigh at least eight pounds 
six ounces per: pair, two pair to be exhibited. 2 Silver Medal. 


The stripe and point marks to be clear indigo blue. 
85. For the best bed blankets, either rose or whitney, to measure 


at least 4° wide, by ¥2 long. A Silver Medal. 
86. For the best cotton blankets, at least twelve pair to be ex- 
hibited. A Silver Medal. 


87. To the manufacturer of the best specimen of linen shirting, 
to be equal to the Irish, not less than fifty yards to be exhibited. 
A Silver Medal. 


88. For the best specimen of leather in imitation of Russia, one 


dozen skins to be exhibited. A Silver Medal. 
89. To the manufacturer of the best plate glass, not less than 
fifty square feet to be exhibited. A Silver Medal. 
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